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© Thiazolidine derivatives, their preparation and compositions containing them. 
© The compounds of formula (I): 
o5. 




W "~" ~~ S NH 

Y 

z 



(i) 



3 

0) 



0. 

Ill 



(in which: 

R 1 and R 2 are the same or different and each represents 
hydrogen of C,-C 5 alkyl; 
\ R 3 represents hydrogen, an ecyl group, a (C^Ce elkoxy)- 
carbonyl group or an aralkyloxycarbonyl group; 
_..j- R 4 and R 5 are the same or different and each represents 
hydrogen. C^C* alkyl or C,-C 5 alkoxy. or R* and R 5 together 
represent a C,-C 4 elkylenedioxy group; 
n is 1, 2 or 3; 



W represents the -CH 2 -. >CO or >CH-OR 6 group (in 
which R 6 represents any one of the atoms or groups defined 
for R 3 and may be the same as or different from R 3 ); and 

Y and 2 are the same or different and each represents 
oxygen or imino] 

and pharmaceutical^ acceptable salts thereof have various 
valuable therapeutic effects on the blood system and may be 
prepared by a process which includes reacting a correspond- 
ing helopfopionic acid derivative with thiourea. 
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THIAZOLIDINE DERIVATIVES. THEIR PR EPARATION AND 
COMPOSITIONS CONTAINING THEM 

The present invention relates to a series of new 
thiazolidine derivatives, which we have found to have a 
5 variety of valuable biological activities, coupled with 
an exceedingly low toxicity. The invention also 
provides processes for preparing the compounds and 
pharmaceutic a!*, compositions containing them. 

r 

A number of thiazolidine derivatives are disclosed 
10 in European Patent Publication No. 8203 and in Chem. 
Pharm. Bull., 30. 3580 (1982). Certain of the 
thiazolidine derivatives disclosed in these documents 
have the ability to lower blood lipid and blood sugar 
levels, although these compounds are a little toxic. 

15. We have ; now discovered a series of new thiazolidine 

."- derivatives which likewise have the ability to lower 
blood lipid and blood sugar levels and, in addition, 
* have a number of other valuable activities, but which 
have very low toxicity. In general, the compounds of 
20 the invention show blood lipid metabolism ameliorating 
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activity. Specifically, the compounds have the ability 
to decrease the levels of blood lipid peroxides, blood 
triglycerides and blood cholesterol. 

The compounds of the present invention are compounds 
of formula (I): 




represents a hydrogen atom or a C -C alkyl group; 

represents a hydrogen atom, a C^-Cg aliphatic 
acyl group, an alicyclic acyl group, an aromatic acyl 
group, a heterocyclic acyl group, an araliphatic acyl 
group, a (C 1 -C fi alkoxy) carbonyl group or an 
aralkyloxycarbonyl group; 
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r 4 and R 5 are the same or different and each 

represents a hydrogen atom, a C ]L -C 5 alkyl group or a 

4 5 

C^-Cg alkoxy group, or R and R together 

represent a C^-C^ alkylenedioxy group; 

5 n is 1, 2 or 3; 

W represents the -CH 2 ~. >CO or >CH-OR group (in 

which R 6 represents any one of the atoms or groups 

defined for R 3 and may be the same as or different 
3 

from R ) ; and 

10 Y and Z are the same or different and each represents an 
oxygeq ; atom or an imino ( =NH) group] 
and pharmaceutical!^ acceptable salts thereof. 



The invention also provides a process for preparing 
the compounds of the invention by: 

* 

15 ( a ) reacting a halopr opionic acid derivative of 
formula (II): 




(EE) 
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[in which: 



R . R 
above; 



R" 



4 5 

R . R . n and W are as defined 



X represents a halogen atom; and 

5 A represents a cyano group, a carboxy group, an 

alkoxycarbonyl group, a carbamoyl group or a group of 
formula -000(H),. in which M represents a cation and m 
represents the reciprocal of the valency of the cation M] 

with thiourea, to give a compound of formula (iii ): 




(CH 2 ) n - 0 




(in Which R 1 . R 2 . r 3 . r 5 
as defined above) and then. 



CH 2 -CH-C=Y 

I I 
S NH 

Y 

NH 



. n. W and Y are 



(mj 



(b) if necessary, subjecting said compound to 
hydrolysis (which may be selective) to prepare said 
15 compound of formula (I). 
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c) optionally, where W represents a >C.O group, 
educing the compound produced in step (a, or step (b> 
.o a compound -here « represents a >CH-OH group. 

{d , optionally, vhere V. represents a >CH-OH group, 
acylating the compound to give a compound in which « 
represents a group o£ formula >CH-0 K 6 ' (in which 
R '' represents any of the groups defined for R but 
not the hydrogen atom), and 

(e) if necessary, salifying the product. 

The .invention also provides a pharmaceutical 
composition for the treatment of hyperlipaemia or 

w trices at least one compound of 
hyperglycaemia. which comprises ar 

,. m ;yture with a pharmaceutically 
the -invention in admixture wiuu v 

acceptable carrier or diluent. 

_^ . h . invention, which are 
5 The compounds of tne invent 

5- [ 4-(chromanalKoxy)benzy.Uthiazolidine derivatives, may 
be represented by the formulae (la). (Ib) and (Xc): 

( CK 2 , n -0-^3-CH 2 -CH-C=V 

S KH 

Y 

Z 




6 




5 




(CH 2 ) n -0-<f y C H 2 -CH-C=Y 

' l | (id 



S NH 

r 

z 



V 



(in which R 1 . r 2 . R \ r \ r *. r6< ^ y z 

are as defined above) and include pharmaceut ica Uy 
acceptable salts thereof. 



In the compounds of the invention, where R 1 or t 
R 2 represents an alkyl group, this may be a straight 
or branched chain alkyl group having fr<m , tQ 5 carbon 
atoms and is preferably a primary or secondary alkyl 
10 group, for example the methyl, ethyl, propyl, isopropyl. 
butyl, isobutyl. pentyl or isopentyl group. 



r 2( 

} 
! 

i 
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Where R 3 . R 6 or R 6 ' represents an aliphatic 
acyl group, this preferably has from l to 6 carbon atoms 
and may include one or more carbon-carbon double or 
triple bonds. Examples of such groups include the 
5 forrayl, acetyl, propionyl. butyryl. isobutyryl, 

pivaloyl. hexanoyl. acryloyl. methacryloyl and crotonoyl 
groups. Where R 3 . R 6 or R 6 ' represents an 
alicyclic acyl group, it is preferably a 
cyclopentanecarbonyl. cyclohexanecarbonyl or 
10 cycloheptanecarbonyl group. Where R 3 . R 6 or R 6 ' 

represents ; an .aromatic .acyl group, the aromatic moiety 
thereof may optionally have one or more substituents 
(for example nitro. amino, alkylaraino. dialkylaroino. 
alkoxy. halo, alkyl or hydroxy substituents); examples 
15 of such aromatic acyl groups include the benzoyl. 
£-nitrobenzoyl. m-f luorobenzoyl . o-chlorobenzoyl . 
£-aminobenzoyl. m- ( d irae thy laraino ) benzoyl . 

o-methoxybenzoyl. 3 . 4-dichlorobenzoyl . 3 . 5-di-t-butyl-4- 
hydroxybenzoyl and 1-naphthoyl groups. Where R 3 . R 6 
- 20 . qr, R,. .represents a heterocyclic acyl group, the 

heterocyclic moiety thereof preferably has one or more, 
preferably one. oxygen, sulphur or nitrogen hetero atoms 
and has from 4 to 7 ring atoms; examples of such 
heterocyclic acyl groups include the 2-furoyl. 
25 3-thenoyl. 3-pyr idinecarbonyl (nicotinoyl) and 
4-pyridinecarbonyl groups. Where R 3 . R 6 or R 6 ' 
represents an araliphatic acyl group, the aliphatic 
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moiety thereof may optionally have one or more 
carbon-carbon double or triple bonds and the aryl moiety 
thereof may optionally have one or more substituentB 
(for example nitro. amino, alkylamino. dialkylamino. 
5 alkoxy. halo, alkyl or hydroxy substituentB); examples 
of such araliphatic acyl groups include the 
Phenylacetyl. l>-chlorophenylacetyl . phenylpropionyl and 
cinnamoyl groups. Where R 3 . r 6 or R 6 ' represents 
a (t^-Cg alkoxy)carbonyl group, the alkyl moiety 
10 thereof may be any one of those alkyl groups as defined 
— - for- R 1 and R 2 . but is preferably a methyl or ethyl 

group, and the alkoxycarbonyl group represented by R 3 . 
R or R 6 is therefore preferably a methoxycar bonyl 
' or ethoxycarbonyl group. where R 3 . R 6 or R 6 ' 
15 represents an aralkyloxycarbonyl group, the aralkyl 

moiety thereof may be any one of those included within 
the araliphatic acyl group represented by R 3 . r 6 or 
R . but is preferably a benzoyloxyca r bony 1 group. 

« 

Where R< and R 5 represent alkyl , roU p s . they na/ . 
20 be the same or different and may be straight or branched 
chain alkyl croups. They preferabiy have from 1 to 5 
carbon atoms and examples include the methyl, ethyl. 
Ptopyl. isopropyl. butyl, isobutyl. t-butyl. pentyl and 
isopentyl groups. 



25 



Where R and R 5 represent alkoxy groups, these 
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nay be the same or different and may be straight or 
branched chain groups, preferably having from 1 to 4 
carbon atoms. Examples include the methoxy. ethoxy, 
propoxy. isopropoxy and butoxy groups. Alternatively. 
5 r 4 and R 5 may together represent a C^C^ 

alkylenedioxy group, more preferably a methylenedioxy or 

ethylenedioxy group. 

Preferred classes of compounds of the present 
invention are as follows: 



10 (i) compounds in which R represents a hydrogen atom. 

a C -C aliphatic acyl group, an aromatic acyl group 
1 6 

or a heterocyclic acyl group. 



(2) compounds in which Y represents an oxygen atom: 
R 1 and R 2 are the same or different and each 

15 represents a hydrogen atom or a C^-Cg alkyl group: 
R 3 represents a hydrogen atom, a ^-Cg aliphatic 
acyl group, an aromatic acyl group or a pyridinecarbonyl 
group: and R 4 and R 5 are the same or different and 
each represents a hydrogen atom, a C^-C^ alkyl group 

20 or a or C 2 alkoxy group. 

. _1 

(3) Compound-s as defined in (2) above, in which: R . 
R 2 . R 4 and R 5 are the same or different and each 
represents a hydrogen atom or a C 1 -C & alkyl group: n 
is 1 pr 2: and W represents the -CH 2 - or >CO group. 
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(4) Compounds as defined in (3) above, in which R 3 
represents a hydrogen atom, a C^-Cg aliphatic acyl 
group, a benzoyl group or a nicotinoyl group. 

(5) Compounds as defined in (4) above, in which: R 1 
4 

and R are the same or different and each represents a 
C 1" C 5 alR y 1 group; R 2 and R 5 are the same or 
different and each represents the hydrogen atom or the 
methyl group; and R 3 represents a hydrogen atom or a 
C x -C 4 aliphatic acyl group. 

(6) Compounds in which: W represents the -CH - or 

2 

>CO group; Y and Z both represent oxygen atoms; n is 1 
1 4 

or 2; R and R are the same or different and each 
represents a C x -C 4 alkyl group; R 2 and R 5 are 
the same or different and each represents the hydrogen 
atom or the methyl group; and R 3 represents a hydrogen 
atom or a C^-C aliphatic acyl group. 

(7) Compounds as defined in (6) above, in which n is 1. 

(8) Compounds as defined in (6) or (7) above, in which 
W represents the -CH 2 ~ group. 

Preferred compounds among the compounds of this 
invention are those wherein: R 1 is a C x -C 4 alkyl 
group, more preferably a methyl or isobutyl group, most 
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n 

.2 



preferably a methyl group; R is a hydrogen atom or a 

C -C alkyl group, preferably a hydrogen atom, or a 
1 4 

methyl or isopropyl group, more preferably a hydrogen 
atom or a methyl group, most preferably a methyl group; 
r 3 is a hydrogen atom, a C^-C^ aliphatic acyl 
group, an aromatic acyl group or a pyr idinecarbonyl 
group, preferably a hydrogen atom, or an acetyl, 
butyryl. benzoyl or nicotinoyl group, more preferably a 
bvdrogen atom or an acetyl, butyryl or benzoyl group. 

4 

most preferably a hydrogen atom or an acetyl group: R 
is a hydrogen atom, a C^-C^ alkyl group or a or 
C alkoxy group, preferably a methyl, isopropyl. 
t-butyl or roethoxy group, more preferably a methyl or 
t-butyl group, most preferably a methyl group: R 5 is a 
"> hydrogen atom, a C^-C^ alkyl group or a or C., 

alkoxy group, preferably a hydrogen atom, or a methyl or 
methoxy group, more preferably a hydrogen atom or a 
methyl group and most preferably a methyl group; n is 1 
2. preferably 1; Y is an oxygen atom; Z is an oxygen 
:0 atom or an imino group, most preferably an oxygen atom; 
and W is a -CH - or >C=0 group, preferably a -CH 2 - 
group. 

Specific examples of compounds of the present 
invention are given in the following list: 
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1. 5-[4-(6-hydroxy-2 # 5,7, 8-tetraroethylchroraan-2- 
ylme thoxy) benzyl ] thiazo lid ine-2, 4-dione 

2 . 5- [4- ( 6 -hydroxy- 2. 5 . 7- tr imethylchroman-2- 
ylme thoxy ) benzyl ]thiazolidine-2, 4-dione 

5 3 . 5 - [ 4- (7-t-butyl-6-hydroxy-2-raethylchroman-2- 
ylrae thoxy) benzyl ] thiazolidine-2 # 4-dione 

♦ 

4 . 5- [4« ( 6-hydroxy-2-methylchroman-2-ylmethoxy)- 
benzyl ] thiazolidine-2, 4-dione 

5 . 5- [4- (2-ethyl-6-hydroxy-5 . 7 , 8-tr iroethy 1 chroma n-2- 
10 ylmethoxy)benzyl]thiazolidine-2.4-dione 

6 . 5- [ 4- ( 6- hydroxy- 5 . 7 , 8-tr ime thy 1 chroma n- 2- 
ylme thoxy) benzyl ] thiazolidine-2. 4-dione 

7 . 5- [ 4- ( 6 -hydroxy- 2 . 7, 8-tr iraethy 1 chroma n- 2- 
ylme thoxy) be nzyl]thiazolidine -2, 4-dione 

15 8. 5-[4 - ( 6-hydro'xy-7-isopropyl-2-methylchroman-2- 
ylme thoxy) benzyl ] thi a zol id ine-2 , 4-dione 

9 • 5- [4 - (6 -hydroxy- 5, 7-diisopropyl-2-methy lchroman^- 
ylmethoxy ) benzyl ] thiazolidine-2. 4-dione 
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10. 5-[4- (6-hydroxy-2-methyl-7-propylchroroan-2- 
ylmethoxy) benzyl ] thiazolidine-2 , 4-dione 

11. 5-{4-[2-(6-hydroxy-2,5,7,8-tetramethylchroman^2- 
yl)ethoxy] benzyl} thiazolidine-2, 4-dione 

5 12. 5- {4- [2- (6-hydroxy-2, 5 , 7-tr ime thylchr oroan-2- 
yl)ethoxy] benzyl} thiazolidine-2. 4-dione 

13 . 5- { 4- [2- ( 7- t-butyl-6-hydr oxy-2-me thylchr oman-2 - 
yl) ethoxy] benzyl} thiazolidine-2, 4-dione 

14 . 5- { 4- [2- ( 6 -hydroxy- 2-me thy lchr oraan-2-y 1 ) ethoxy] - 
10 benzyl} thiazolidine-2. 4-dione 

15 . 5«{ 4- [2- (2-ethyl-6-hydroxy-5.7, 8-trimethyl- 
chroman-2-yl ) ethoxy] benzyl }thiazolidine-2. 4-dione 

16 . 5- {4- [2- ( 6-hydroxy-5.7 . 8-t r imethylchr oman-2- 
yl) ethoxy] benzyl) thiazolidine-2 , 4-dione 

15 17. s«{4«[2- ( 6-hydroxy-5, 7-di isopr opy 1-2 , 8 -dime thy 1- 
chroma n-2-yl ) ethoxy ] benzyl } thiazolidine-2, 4-dione 

18 . 5-{4-[2-(6-hydroxy-7-pentyl-2-propylchroman-2- 
yl) ethoxy] benzyl } thiazolidine-2 . 4-dione 
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»- s - t4 -"--^"xr-7.a-ai« thoJty . 2 . 5 . dtM 

*-?-«-.t tov)b . MrlJtlll „ oluliw _ if€ _ dioM 

*»; 5 -"-"-^rox y -7.e. <lil0ethoxy . s . Beti>w _ 

chtonan-2-yinethoxy) benzyl u h< . , • . ' 

oenzyl J thiazolidine-2. 4-dione 

chroman-2-ylmethoxy) benzyl ] thiazol it • 

j tniazolidme-2. 4-dione 



22. 



5-[4-( 6 -hydrox y -2.5-dimethyl-7.8- 



chro m an-2-yi m ethox y )benzyl Jt hiazoli 



methylenedioxy- 
dine-2. 4-dione 



23. 5 -^-r2-(6-hydroxy- 7 .8-dimethoxy 2 5 * • 

.one 



w.w* r -^ # s-dime 

*^-n»e., wbt . mlWmliiliMi) _ ai( 



24. 5-{4-[3-(6-hydroxy-2 5 v a ► 

yDnron , h 2 ' 5 ' 7 - 8 - tet ""»ethylchro ro an-2- 
yl) P ropoxyJbenzyl }thia201idine _ 2 4dii 



one 



5 -^-t3-(7-t-butyl. 6 . hydroxychroinan2 _ 
yl)propoxy Jb enzyl )thiazolidine _ 2 4dione 



15 26. 5-[ 4 -(6-hydroxychr 



thiazolidine-2.4-di 



oman-2-yimethoxy) benzyl J - 



one 



27 • 5 -f«-(6-hydroxy-2.7-di 
t>enzyl Jt hiazolidine-2.4-di 



n»ethylchroman-2-yi methoxy) _ 



one 
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28. 5-t4-(6-hydroxy-5.7.8-trimet'hyl-2-pro P ylchroman-2- 
yi n ethoxy)benzyl]thiaz61idine-2,4-dione 

29. 5-[4-(7-t-butyl-6-hydroxy-2-iso P ropylchtonian-2- 
ylmethoxy)benzyl] thiazolidine-2. 4-dibne 

5 30. 5-[4-(6-hydroxy-2-isobutyl-5.7.B-trimethylchroman- 
2-ylroethoxy)benzyl) thiazolidine-2. 4-dione 

31. 5_[4-<6-hydroxy-2-isobutyl-7-isopropylchroman- 
2-ylmethoxy)benzyl] thiazolidine-2. 4-dione 

32. 5_t4-(6-hydroxy-5.7.8-trimethyl-2-pentylchEoiaan-2- 
10 yimethoxy) benzyl ] thiazolidine-2 . 4-diohe 

33. 5_[4-(6-hydroxy-2-isopentyl-5.7-dimethylchroman-2- 
ylmethoxy) benzyl] thiazolidine-2. 4-dione 



34. 5-[4-(6-hydnoxy-2. 5.7.8- tetramethylchcoman-2- 
ylraethoxy)benzyl]-2-iminothiazolidin-4-one 

15 35. 5-[4-(6-hydroxy-5.7-diisopropyl-2-raethylchroman-2- 
yimethoxy )benzyl 3 -2-iminothia'zolidin-4-one 

36. 5_[4_(7-t-butyl-6-hydtoxy-2-methylchroman-2- 
ylmethoxy)benzyl)-2-iminothiazolidin-4-one 





1 



5 
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37. 5-[4-(6-hydroxy-2-methylchroman-2-ylaethoxy)- 
ben2yl]-2-iminothiazolidin-4-one 

38. 5-C4-(2-ethyl-6-hydroxy-5.7.8-trimethylchroman-2- 
ylmethoxy)ben 2 yl]- 2 -iminothia 2 olidin-4-one 

39. 5-r4-(6-hydroxy-7.8-dimethoxy-2.5-dimethyl- 
ch "^n-2-ylmethoxy)benzyi ] - 2 -iminothia 2 olidin-4-one 

40. 5-£4-(6-hydroxy-5.7.8-trimethylchroman-2- 
ylmethoxy)ben Z ylj-2-iminothia 2 olidin-4-one 

41. 5-[4-(2-ethyl-6-hydroxy-7.8-di n , et hoxy-5-n.ethyl- 
chroman-2- y imethoxy)benzylj-2-iminothiazolidin-4-one 

42. 5 -f4-(6-hydrox y -2.7-dime t hylchron,an-2-ylmethoxy)- 
benzyl]-2-iminothia 2 olidin-4-one 

5 -^-t2-(6-hydroxy-2.5.7. 8 -tetramethylchro m an-2- 
yl)ethoxyJbenzyl}-2-iminothiazolidin-4-one 

15 41. 5-[4-[2-(6-hydroxy.2-methylchroman-2-yl)ethoxyj. 
bmzyl}-2-iminothiazolidin-4-one 

45. 5 -{4-[2-(7- t -butyl-6-hydroxy-2-methylchroman-2- 
yl)ethoxyJbenzyl}-2-iminothiazolidin-4-one 



10 



I 
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46. 5-{4-r2- C6-hydroxy-7. 8-d imethoxy-2 , 5-dimethyl- 
chroman-2-yl)ethoxy] benzyl } -2-irainothiazolidin-4-one 

47. 5-{ 4- [2- (2-ethyl-6-hydroxy-7. 8-d iroethoxy-B- 
methylchroman^-yl ) ethoxy ] benzyl } -2-irainothiazol idin-4- 

5 one 

48. 5-{4-[2-(6-hydroxy-7. 8-d iraethoxy-5-raethyl- 
chroman-2-yl)ethoxy] benzyl} -2- irainothiazolidin-4-one 

49. 5- {4- [3- (6-hydroxy-2. 5.7. 8-te traraethylchr oraan-2- 
yl)propoxy] benzyl} -2- iminothiazolidin-4-one 

10 50. 5-[4- (6-hydroxy-2. 5.7. 8- tetramethylchroroan-2- 
ylraethoxy)benzyl]-2.4-diiminothiazolidine 

51. 5-[4-(6-hydroxy-2. S^-trimethylchroman^- 
ylmethoxy^enzylj^M-diiminothiazolidine 

) 

52. 5-[4-(7-t-butyl-6-hydroxy-2-methylchroman-2- 
15 ylmethoxy)benzyl)-2.4-diiminothiazolidine 

53. 5-[4-(6-hydroxy-2-methylchroman-2-ylmethoxy)- 
benzyl]-2.4-diiminothiazolidine 



0139421 

18 

54. 5-[4-(7-t-butyl-6-hydroxychroraan-2-ylmethoxy)- 
benzyl] -2. 4-di iminothiazolidine 

55. 5-[4-(6-hydroxy-7.8-dimethoxy-2.5-dimethyl- 
chroman-2-ylmethoxy) benzyl] -2. 4-di iminothiazolidine 

5. 56. 5-[4-(6-hydroxy-7. 8-dimethoxy-5-methyl- 

chroraan-2-ylmethoxy) benzyl] -2. 4-di iminothiazolidine 

57. 5-[4-(2-ethyl-6-hydroxy-7.8-dimethoxy-5-methyl- 
chroraan-2-y line thoxy) benzyl] -2. 4-di iminothiazolidine 

58. 5-{4-[2-(6-hydroxy-2.5,7.8-tetramethylchroman-2- 
10 yl>ethoxy]benzyl}-2,4-diiminothiazolidine 

59. 5-{4-[2-(7-t-butyl-6-hydroxy-2-methylchroman-2- 
yDethoxy] benzyl} -2. 4-di iminothiazolidine 

60. 5-{4-[2-(6-hydroxy-2-methylchroman-2-yl)ethoxy]- 
benzyl]-2.4-diiminothiazolidine . 

15 61. 5-{4-[3-(6-hydr'oxy-7.8-dimethoxy-2.5-dimethyl- 
chroman-2-yl)propoxy]benzyl}-2.4-diiminothiazolidine 



62. 5-[4-(6-acetoxy-2.5.7.8-tetramethylchroman-2- 
ylmethoxy) benzyl ] thiazolidine-2. 4-dione 
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M s . t 4- ( 6-benzoyloxy-2 .5.7. 8 -t e t c ainethyXehro»an-2- 
yl «th.xy)b.»xylJthia I on d ine-2.4-dio ne 

64 . s _ t 4-(6-acetoxy-7-t-butyl-2-»ethylchioman-2- 
yl iethoxy>b«nzyl]zhiazolidine-2.4-dione 

65 . 5 . [4 . (6 -ac e toxy-2-methylchr<»n.an-2-ylmetho X y)- 
be „zymhiazolidlne-2.4-dione 

66 5 .[4-(2-ethyl-6-isobutyry 1 oxy-S.7.e-«lme t hyl- 
cht o B an-2-yl»e t boxy)be M yUc h ia»lidi M -2.4-di. n e 

s . [ 4-(6-b U tyryloxy-2.5.7.e-tetr.methylcbro»a„-2- 
10 ylB ethoxy>benzyl]thlazolidine-2.4-dio n e 

68 5 - l ,-l2- ( 6- a -£luorob e nz 0 y 10 xy-2.S.7-trimethyl- 
= hIOB an-2-yX)ethoxy]benzyl)thiazolidine-2.4-dione 

69. 5 -l4- t 2-(6-acryloy 10 xy-7-t-butyl-2-n,ethyl- 
chro»an-2-yl>ethoxy]be n zymhiazolidine-2.4-diona 

15 70. s-l4-[2-<6-heptanoyl 0 xy-2-nethylchr°n>an-2-yl>- 
e thoxy)be n zyl)thiazolidina-2.4-dione 

71 5 -(4-t2-(6-E-amil>obenzoyloxy-2-ethyl-5.7.8- 
«i.ethylch C o B an-2-y 1 ),thoxy ) benzyUthlazoUdine.2.4- 

dione 
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72. 5-"-t2-(S.7. e -trl«.thyx- t -3..t h . n „ y x.xychro Mn . 

Lone 



2-yl) e thoxy]benzyl}thia 2 olidine-2.4-di< 



73. 5-{4-[2-(6-2 '-furoyl 



5 d 



03cy-5.7-diisopropyl-2.8- 
dime t hylchroman-2-yl)ethoxy]benzyl}thiazolidi„e-2.4- 



lone 



74 . 5- { 4- [ 2- ( 6-3-naphthoyloxy-7-pentyl-2- P ropyl- 
chrom an -2-yl,ethoxyJbenzyl}thiazolidine-2.4-di 



one 



75. 5 -t 4 -^.5.7.8-tetramethyl-6-nicotinoyloxychroman-2. 
ylmethoxy)benzyljthiazolidine-2.4-di, 



.one 



10 



™. 5 -{4-t6-(3.5-dichloroben Z oyloxy)-7.8-dimethoxy- 
S-methylchroman-Z-ylmethoxy^benzyDthiazolidine-z.*- 



dione 



77. 5 -I 4 -( 2 -«hrl-7.8. d i n et h oxr-5-„ ethK U6-val e rylox y - 
chro ro an- 2 -yl ra ethox y )be„z y ij thlazolialne . 2 4 _ dlone 

15 78. 5 -I«-t6-i S onicoti„o y ioxy-2.5-di r >eth 1 .l-7.e-n 1 ethyl- 

79. 5 -<'-f2-(7.e-di„ethoxy- 2 . 5 . dlnethIrl . 6 . E . nitro _ 

be «»S' l «i-'>» n an-Z-yl )eth0X1 .j beilJyl)thU2<>ll(llne _ 2 _ 4 _ 

dione 
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B0 5 -{4-[3-(6-o-chlorobenzoyloxy-2.S.7.8-tetra- 
6 t h ylchroman-2-yl)propoxylben 2 yl}thiazolidine-2.4- 



me 
dione 

,1. 5 - t4 -[ 3 -(7-t-bu t yl-6- ! »-aimethy 1 aminobenzoylo 1 cy-5- 
ncm icbroman-2-yl>propo*y)be n zylltM«oliaine-2.«- 

dione 

82. 5-[4-(6-acetoxychroman-2-ylmethoxy)ben 2 yl]- 
thiazolidine-2.4-dione 

83. 5 -i[4-(6-acetoxy-2.7-di»ethylchtoman-2- 
10 ylmethoxy)benzyl]T:hiazolidine-2.4-dioae 

84. 5- [4 -(6-acetoxy-2.5.7.8-tet«:amethylchtoman-2- 
ylmethoxy)benzyl]-2-iminothiazolidia-4-one 

B5 . 5-[4-(6-ace t oxy-5.7-diisopropyl-2-methylchroman-2- 
» y i roe thoxy)benzyl]-2-iminothiazolidin-4-one 

15 86. 5-t4- t 7-t-butyl-6-(3.s-di-t-butyl-4-hydroxy- 

b en 2 oyloxy)-2- m ethylchro m an--2-ylmethoxy)benzyl}-2-imino. 

thiazolidin-4-one 

B7. 5 .[4-(6-acetoxy-2-methylchroman-2-ylmethoxy)- 
benzyl]-2-iminothiazolidin-4-one 
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88. 5-[4-(2-ethyl-5.7.8-trimethyl-6-phenylacetoxy- 
chroraan-2-ylraethoxy)benzyl]-2-iminothiazolidin-4-one 

89 . 5- [4- ( 6-cinnamoyloxy-7. 8-dimethoxy-2. 5-dimethyl- 
chroman-2-ylmethoxy)benzyl]-2-iminothiazolidin-4-one 

5 90. 5-[4-(6-m-chlorobenzoyloxy-7.8-dimethoxy-5-methyl- 
chroraan-2-;ylmethoxy) benzyl ]-2-iminothiazolidin-4-one 

91. 5-[4-(2-ethyl-7. 8-dirae thoxy-5-raethyl-6-valeryloxy- 
chroman-2-ylmethoxy) benzyl ]-2-irainothiazolidin-4-one 

92. 5-[4-(6-acetoxy-2.7-diraethylchroman-2-ylmethoxy)- 
10 benzyl]-2-iminothiazolidin-4-one 

9 3 . 5-{4-[2-(6-o-methoxybenzoyloxy-2. 5.7. 8-tetra- 

methylchroman-2-yl)ethoxy] benzyl }-2-iminothiazolidin-4- 
one 

94. 5-{4-[2-(2-methyl-6-pivaloyloxychroraan-2-yl)- 
15 ethoxy]benzyl}-2-iminothiazolidin-4-one 

95. 5- {4- [2- (7-t-butyl-2-raethyl-6-propionyloxy- 
chroroan-2-yl)ethoxyjbenzyl}-2-iminothiazolidin-4-one 

96. 5 -{4-f2-(6-ethoxycarbonyloxy-7.8-dimethoxy-2.5- 
dimethylchroroan-2-yl)ethoxy] benzyl } -2-iminothiazolidin- 
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4-one 



97 



5 ( 4.t2-(6-E-chlorophenylacetoxy-2-ethyl-7.8 T 
thiazolidin-4-one 

98 5 _(4-[2-(7.8-dimethOXy-5-methyl-6-3'- 
P niny 1 propionylo X ycn C o m an- 2 -yl)etnoxy lb enzyl)-2-i I nino- 

- • azolidin-4-one 

99 5 _U-[3-(6-benzyloxycarbonyloxy-2.5.7.8-tetta- 
ro ecny 1 cn E o ro an-2-ynpco P oxy lb enzyU-2.i in ino th ia 2 o 1 i d in- 4 - 

0 one 

l00 . 5 _ [ 4-( 6 -be n zoylo*y-2.s.7.s-«tza,.ethyl=hro»an-z- 
yl „et h o*y>benzyl,-2.4-aii,»inozhiazoUd i ne 

101 5 .[4-(6-cyclohe«necatbonyloxy-2.5.7-tri- 

,^. te «-»-.-ri-.t h .Kr)b.-«Ti3.»..-«i-i«»t"'" l " 1 ~ 

15 W2. 5 -t4- ( 6-acato*y-7-t-butyl-2-,»e C hylchro B an-2- 
yln ethoxy)benzyU-2.4-oiin.ir.ot.hiazoUdine 

l0J . 5 . [ ,.(6-ace t oxy-2- n e C hylch I oman-2-ylmethoxy)- 
benzyl)-2.4-diiminothiazoUaine 

104. S-t4- ( 6-acezo*y-7-t-b»tyl=hzo,.a»-2-yX»etho*y>- 
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benzyl ] -2 . 4-diiminothiazolidine 

105. 5- [4- ( 6-acetoxy-2,7-dimethylchroman-2-ylmethoxy) 
benzyl ] -2, # 4-diiminothiazolidine 

106 . 5- [ 4- ( 6-acetoxy-7 . 8-d imethoxy-2 . 5 -dime thy 1- 
5 chr oman-2-ylraethoxy) benzyl] -2. 4-diiminothiazo lid ine 

107. 5- [4- ( 6-acetoxy-7. B-diraethoxy-S-methyl- 
chroman-Z-ylmethoxy) benzyl ]-2 . 4-diiminothiazo lid ine 

108 . 5- [4- (6-acetoxy-2-ethyl-7. 8-dimethoxy-5-methyl- 
chr oman-2-ylmethoxy) benzyl] -2 . 4-diiroinothia zo lid ine 

10 109. 5-{4-[2-(6-methoxycarbonyloxy-2.5.7.B-tetra- 
methylchroraan-2-yl ) ethoxy] benzyl } -2 # 4-diiminothiazol- 
idine 

110 . 5- { 4- [ 2- (7-t-butyl-6-cyclopentanecarbonyloxy-2- 
rae thy lchroman-2-yl ) ethoxy ] benzyl} -2 , 4-diiminothiazol- 

15 idine 

111. 5-{ 4- [2- (6-f o rrayloxy- 2 -methyl chroman-2-yl) - 
ethoxy ] benzyl} -2. 4-diirainothiazolidine 

112 . 5-{ 4-[ 3-(6-methacryloyloxy-7. 8-dimethoxy- 
2 t 5-d i me t hylchr oman- 2 -yDpropoxy] benzyl} -2,4- 
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diiminothiazolidine 

113 . 5-[4-(6-hydroxy-2 .5.7 . 8-tetramethyl-4-oxochroman- 
2-ylmethoxy) benzyl ] thiazol idine-2 9 4-dione 

114. 5- [4- (4. 6-dihydroxy-2 . 5 . 7 . B-te t rarae thy 1 chroma n- 2- 
5 ylmethoxy) benzyl] thiazol idine-2 . 4-dione 

115. 5- [4 - (6-hydroxy-2 , 5 , 7- tr irae thyl^-oxochroroan^- 
ylmethoxy ) benzyl ] thiazol idine-2 . 4-dione 

116 . 5- [4- (7-t-butyl-6-hydroxy-2-methyl-4-oxochroraan-2- 
ylmethoxy) benzyl ] thiazol idine-2 . 4-dione 

10 117. 5- [4- {7-t-butyl-4 , 6-dihydroxy-2-methylchroman-2- 
ylmethoxy) benzyl ]thiazolidine-2, 4-dione 

118 . 5- [4- ( 6 -hydroxy-2 -me thy 1-4- oxochroman-2 -yl- 
methoxy) benzyl] thiazol idine-2 . 4-dione 

119 . 5-[4-(2-ethyl-6-hydroxy-5.7. 8-tr ime thyl-4- 
15 oxochroman-2-ylmethoxy) benzyl ] thiazol idine-2 , 4-dione 

120. 5-[4-(2-ethyl-4. 6-dihydroxy-5,7 # S-triraethyl- 
chroman^-ylmethoxy ) benzyl ] thiazolidine-2 , 4-dione 



121. 5-[4-(6-hydroxy-5 .7. 8-tr imethyl-4-oxochroman-2- 
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ylmethoxy) benzyl ] thiazolidine-2. 4-dione 

122. 5-[4-(6-hydroxy-2.7.e-trimethyl-4-oxochroman-2- 
ylinethoxy) benzyl ] thiazolidine-2. 4-dione 

123. W4-(6-hydroxy-7-i 6 opropyl-2-methyl-4-oxochroman- 
2-ylroethoxy) benzyl ] thiazolidine-2. 4-dione 



124. 5-[4-(6-hydroxy-5.7-diisopropyl-2-n.ethyl-4-oxo- 
chroraan-2-ylmethoxy) benzyl] thiazolidine-2. 4-di< 



one 



125. 5-[4-(6-hydrox y -2-methyl- 4 -oxo-7-propylchroman- 2 . 
ylmethoxy)benzyl) thiazolidine-2. 4-dione 

126. 5-{4-[2-(6-hydroxy-2. 5 .7 # 8-tetramethyl-4- 
oxochr 0 man-2-yl)ethoxy]benzyl} thiazolidine-2. 4-dione 

127. 5-{4-[2-(4.6-dihydroxy-2.5.7. 8 -tetramethyl- 
chroman-2-yl)ethoxy]benzyl} thiazolidine-2. 4-dione 

128. 5- { 4-[2-(6-hydroxy-2.5.7-trimethyl-4-oxochroman- 
2-yl)ethoxy]benzyl} thiazolidine-2. 4-dione 

129. 5-{4-[2- (7 -t-butyl-6-hydroxy-2-methyl-4- 
oxochroman-2-yl)ethoxyjbenzyl) thiazolidine-2. 4-dione 



130. 5-{4-[2-(7-t-butyl-4.6-dihydr 



oxy-2-methyl- 
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c hroman-2-yl)ethoxy]benzyl} thiazolidine-2. 4-dione 

131 . 5_{4_[2-(6-hydroxy-2-raethyl-4-oxochroman-2-yl )- 
ethoxy] benzyl } thiazolidine-2 . 4-dione 

132. 5-{4-[2-(2-ethyl-6-hydroxy-5.7. 8- trimethyl-4- 

5 oxochroraan-2-yl) ethoxy] benzyl } thiazolidine-2 , 4-dione 

13 3 . 5-{4-[2- ( 6-hydroxy-5 .7 , 8- tr imethyl-4-oxochr oraan- 
2-yl) ethoxy] benzyl } thiazolidine-2 . 4-dione 

134. 5-{4-[2-(6-hydroxy-5,7-diisopropyl-2. 8 -dime thy 1- 
4-oxochroman-2-yl ) ethoxy ] benzyl } thiazolidine-2 , 4-dione 

10 135. 5-{4-[2-(6-hydroxy-4-oxo-7-pentyl-2-propyl- 
chroman-2-yl ) ethoxy] benzyl } thiazolidine-2 . 4-dione 

13 6 . 5- [4- ( 6-hydroxy-7. 8-d ime thoxy-2 . 5-dimethyl-4-oxo- 
chroman-2-ylmethoxy) benzyl] thiazolidine-2 , 4-dione 

137 . 5- [4- ( 6-hydroxy-7 , 8-dimethoxy-5-methyl-4-oxo- 
15 chroraan-2-ylmethoxy) benzyl] thiazolidine-2, 4-dione 

138. . 5-[4-(2-ethyl-6-hydroxy-7. 8-dimethoxy-5-methyl- 
4-oxochr oman- 2-ylraethoxy) benzyl] thiazolidine-2 , 4-dione 



13 9. 5- [4- (6-hydroxy-2. 5-dimethyl-7 . 8-methylenedioxy- 
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4-oxochroman-2-ylmethoxy) benzyl Jthiazol id ine-2. 4-dione 

140, 5- {4- [2-(6-hydroxy-7. 8-dimethoxy-2 . 5-dimethyl- 
4-oxochroraan-2-yl )ethoxy] benzyl ) thiazo lid ine-2. 4-dione 

141. 5-{4-[3-(6-hydroxy-2. 5 . 7 # 8- tetraraethyl-4-oxo- 
chroman-2-yl )propoxy] benzyl} thiazo 1 id ine-2 . 4-dione 

14 2, 5-{4-[3-(7-t-butyl-6-hydroxy-4-oxochroroan-2- 
yl )propoxy] benzyl} thiazo lid ine-2. 4-dione- 

14 3 . 5- [ 4- ( 6-hydroxy- 4 -oxochroroan-2-ylraethoxy) benzyl ] - 
thiazo lid ine-2 . 4-dione 

14 4 . 5- [4- (6-hydroxy- 2. 7-dime thyl-4-oxochroman-2-yl- 
methoxy) benzyl] thiazo lid ine-2 , 4-dione 

14 5 . 5- [4- (6-hydroxy- 5. 7. 8-tr iraethyl-4-oxo-2- 
propylchroman-2-ylmethoxy) benzyl] thiazo lid ine-2. 4-dione 

14 6 • 5- [4- (7-t-butyl-6-hydroxy-2-isopropyl-4-oxo- 
chroman-2-ylraethoxy) benzyl ]thiazol id ine-2. 4-dione 

14 7. 5- [4- (2-butyl- 6-hydroxy- 5. 7. 8-tr ime thy 1-4-oxo- 
chroman-2-ylmethoxy) benzyl ]thiazol id ine-2. 4-dione 

14 8 . 5-[ 4- (6-hydroxy-2-isobutyl-5.7. 8- tr iraethyl-4- 
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_ 2 _ yl »e t ho*y > be«yU thiazolidir.e-2 . 4-dlon e 



oxochcoman 



150 5 . [4 - (2 - t -butyl-6-hyaro 1 cy-s.7.e- tI imet h yl-4- 
^o^-.-y— oxy, b e n zyUtnia,o ll4l ne- 2 .4- 41 o„e 

. t . s . (4 - ( 6-hydroxy-2-isobutyl-7-isopropyl-4- 



oxochroiuan 



.2-yl-.th.iT , benzy 1 ) thlazoliaine-2 . 4-alon. 



lM . 6 _ t4 _c 6 -hy d roxy-s.7-al»ethyl-4-oxo-2-P.ntyl- 
;. 2 - ylM thoxy)benzyinhiazoli a ine-2.4-dione 




chroman- 



i. xs,. S -t4- (6 - W o I cxy-s.7.s-«i.e th y 1 -2-Pe n tyl-4- 
0 „c hC o B a n -2-y 1 net h oxy,benzy llt biazo 1 i a in e -2.4-a l o»a 



154. 5-[4-(6-hydtoxy 



oxochroman-2-ylmcthoxy 



_2-isopentyl-5.7.8-tcimethyl-4- 
)benzyl]thiazolidine-2.4-dione 



s-U-t6- h yd C oxy-s.7.8- tE i.e th yi- 2 -C2- th yi- 
15 butyl) .4-cxoch E o m an-2-yi m ethoxy3ben 2 yl)tnia 2 oli d xne-2.4. 



dione 



x56 5 . l4 . [2 . ( 2.2-di n e Uh y 1 pro P yl)-e-hyaroxy-s.7.a- 
tclB et h yl-4-oxocb t o«an-2.yl.etboxy ) benz yl ) t b l »zolUine. 

2.4-dione 
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157. 5-t4-(6-hydroxy-2.S.7.8-tetramethyl-4-oxochroman- 
2-ylmethoxy) benzyl ]-2-iminothiazolidin-4-one 

158. 5-[4-(6-hydroxy-5.7-diisoptopyl-2-methyl-4- 
oxochcoman-2-ylroethoxy) benzyl] -2- iminothiazolidin-4-one 



5 159. S-[4-(7-t-butyl-6-hydEoxy-2-roethyl-4-oxochroman-2- 
ylmethoxy)benzyl]-2-iminothiazolidin-4-one 

160. 5-[4- (6-hydroxy-2-methyl-4-oxochroman-2-yl- 
roethoxy)benzyl]-2-iminothiazolidin-4-one 



161. 5- [4- (2-ethyl-6-hydroxy-5.7. 8- tr iroethyl-4- 

one 



!0 oxochroman-2-ylmethoxy) benzyl ]-2-irainothiazolidin-4- 



162 . 5- [4- (6-hydroxy-2-isobutyl-5.7.8-trimethyl-4- 
oxochroman-2-ylmethoxy)benzyl]-2-iminothiazolidin-4-one 

163 . 5-[4-(6-hydcoxy-7. 8-dimethoxy-2. 5-dimethyl-4-6xo- 
chroman-2-ylmethoxy) benzyl] -2- iminothiazolidin-4-one 

!5 164. 5-[4-(6-hydroxy-5.7.8-trimethyl-4-oxochroman-2- 
ylmethoxy) benzyl] -2- iminothiazolidi n-4-one 

165. 5-[4-(2-ethyl-6-hydroxy-7.8-dimethoxy-5-methyl- 
4-oxochroman-2-ylraethoxy) benzyl J-2-iminothiazolidin-4-one 
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16 6. S-[4-(6-hydroxy-2.7-diroethyl-4-oxochroman-2-yl- 
me thoxy)benzyl]-2-iminothiazolidin-4-one 

167. 5-{4-[2-(6-hydroxy-2.5.7 # 8-tetramethyl-4- 
oX ochroman-2-yl)ethoxy)ben 2 yl)-2-iminothiazolidin-4-one 

b 168. 5-l4-[2-(6-hydroxy-2-raethyl-4-oxochroman-2-yl)- 
ethoxy ] benzyl} -2- irainothiazolidin-4-one 

169. 5_(4-[2-(7-t-butyl-6-hydroxy-2-methyl-4-oxo- 
chroraan-2-yl)ethoxy]benzyl}-2-iroinothiazolidin-4-one 

170 . 5-{4- [2- ( 6-hydroxy-7 . 8-dimethoxy-2 . 5-dimethyl- 

10 4 -oxochtoman-2-yl)ethoxy]benzyl}-2-iminothiazolidin-4- 

one 

171. 5_t4-[2-(2-ethyl-6-hydroxy-7.8-din>ethoxy-5- 
methyl-4-oxochroraan-2-yl)ethoxy]benzylJ-2-imino- 

thiazolidin-4-one 

15 172. 5_{4-[2-(6-hydcoxy-7.8-dimethoxy-5-methyl-4-oxo- 
chcoman-2-yl)ethoxy]benzylN2-iroinothiazolidin-4-one 

173. 5-l4-[3-(6-hydcoxy-2.5.7,8-tetrainethyl-4-oxo- 
chEoman-2-yl)propoxy]benzyl}-2-iminothiazolidin-4-one 



174. 5-[4-(6-hydroxy-2.5.7.8-tetcamethyl-4-oxochc 
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2-y lme tho xy ) benzyl] -2 ,4-diimino thiazol id ine 

175. . 5-[4-(6-acetoxy-2,5.7.8-tetramethyl-4-oxo- 
chroroan-2 -ylmethoxy) benzyl ] thiazol id ine-2. 4-dione 

17 6 . 5-[ 4- (6-acetoxy-4-hydroxy-2. 5,7. 8 -tetr ame thy 1- 
5 chroman-2-ylmethoxy) benzyl ] thiazol id ine-2. 4-dione 

177 . 5- [4- (4 , 6-diacetoxy-2 . 5 . 7 . 8- tetr ame thy lchr oman-2 — - 
ylmethoxy) benzyl] thiazol id ine-2 . 4-dione 

17 8 . 5-[4-(6-acetoxy-4-benzoyloxy-2. 5. 7 . 8- tetramethyl- 
chr oinan-2-ylme thoxy ) benzyl ] thiazol id ine-2 . 4-dione _ 

10 17 9 . 5- [4- (4-acetoxy-6-benzoyloxy-2 . 5. 7 . 8-te trame thyl- 
chroroan- 2 -ylmethoxy) benzyl Jthiazolidine-2. 4-dione 

180. 5- [4- (4 . 6-dibenzoyloxy-2. 5.7. 8- tetr ame thy 1- 
chroraan-2 -ylmethoxy) benzyl ] thiazol id ine-2 . 4-dione 

181. 5- [4- (2 -ethyl -4 . 6-d i isobutyry loxy-5 . 7 . 8- t r imethyl- 
15 chr oman- 2-ylmethoxy) benzyl ] thiazol id ine-2 . 4-dione 

18 2 . 5- [4- (4 . 6-dibutyryloxy-2. 5.7. 8- tetr ame thy 1- 
chr oman- 2 -y Ime t hoxy ) benzy 1 ] thiazol id ine-2 . 4-dione 

18 3 . 5-{4-[2-(6-m-f luorobenzoyloxy-4-heptanoyloxy- 
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2 .5.7-trimethylchroman-2-yl)ethoxy]benzyl)thiazolidine- 
2.4-dione 

184. 5-{4-[2-(4.6-diacryloyloxy-7-t-butyl-2-methyl- 
chC oroan-2-yl>ethoxy]benzyl} thiazolidine-2. 4-dione 

5 185. 5_{4-[2-(4-m-f luorobenzoyloxy-6-heptanoyloxy-2- 
ro ethylchcoman-2-yl)ethoxy]benzyl> thiazolidine-2. 4-dione 

186. 5-{4-[2-(5.7.8-triroethyl-4.6-bist3- 
thenoyloxy}chroman-2-yl)ethoxy]benzyl}thiazolidine-' 

2.4-dione 

10 187. 5-{4-[2-(4.6-bisl2-furoyloxy}-5.7-di- 

isopropyl-2.8-dimethylchroman-2-yl)ethoxy]benzyl}- 

thiazolidine-2. 4-dione 

188 . 5 _ [ 4 _(2. 5.7.8- tetraroethy 1-4. 6-dinicotinoyloxy- 
chroman-2-ylroethoxy) benzyl ] thiazolidine-2 . 4-dione 

15 189. s_{4_[4.6-bis(3.5-dichlorobenzoyloxy)-7.8- 
dimethoxy-5-methylchroman-2-ylraethoxy] benzyl} - 
thiazolidine-2. 4-dione 

190. 5-[4-(2-ethyl-7.B-dimethoxy-5-methyl-4.6- 
divalecyloxychroroan-2-ylmethoxy) benzyl] thiazolidine-2. 

20 dione 
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191. 5-{4-[7-t-butyl-6-(3.5-di-t-butyl-4-hydroxy- 

benzoyloxy ) -2-methyl-4-oxochroman-2-ylmethoxy] benzyl } - 
thiazolidine-2. 4-dione 

192. 5-[4-<2-ethyl-5.7.8-trimethyl-4-oxo-6-phenyl- 

5 acetoxychroinan-2-ylmethoxy)benzyl] thiazolidine-2. 4-dione 

193. 5-[4-(6-cinnarooyloxy-7.8-dimethoxy-2,5-dimethyl- 
4-oxochroman-2-ylmethoxy) benzyl] thiazolidine-2. 4-dione 

194. 5-[4-(6-m-chlorobenzoyloxy-7.e-dimethoxy-5- 
methyl-4-oxochroman-2-ylmethoxy)benzyl] thiazolidine-2. 4- 



10 d 



lone 



195. 5-[4-(2-ethyl-7.8-dimethoxy-5-raethyl-4-oxo-6- 
valetyloxychroman-2-ylmethoxy)benzyl] thiazolidine-2. 4. 



dione 



196. 5-{4-[2-(6-o-methoxybenzoyloxy-2.5.7.8-tetra- 
methyl-4-oxochrorai 

t hi a zo lid in- 4 -one 



!5 methyl-4-oxochroraan-2-yl)ethoxy] benzyl }-2-imino- 



197. 5-{4-[2-(2-methyl-4-oxo-6-pivaloyloxychroman- 
2-yl)ethoxyj benzyl} thiazolidine-2. 4-dione 

198. 5-{4-[2-( 7 -t-butyl-2-methyl-4-oxo-6-pcopionyl- 

20 

oxychroman-2-yl)ethoxy]benzyl} thiazolidine-2. 4-dione 
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19 9 . 5-{ 4- [2- ( 6-ethoxycarbonyloxy-7 . 8-dimethoxy-2 . 5- 
dimethyl-4-oxochroman-2-yl ) ethoxy] benzyl } thiazolidine- 
2.4-dione 

200* 5-{ 4- [2- ( 6-£-chlorophenylacetoxy-2-ethyl-7 . 8- 
5 diroethoxy-5-methyl-4-oxochi:oman-2-yl ) ethoxy] benzyl} - 
thiazolidine-2 , 4-dione 

201. 5- [4- {2- [7 . 8-diraethoxy-5-raethyl-4-oxo-6- (3- 
pheny Ipr op i ony 1 oxy ) chr oraan-2-y 1 ] ethoxy} benzyl] - 
thiazolidine-2 , 4-dione 

10 202. 5- [ 4- ( 6-cyclohexanecar bonyloxy-2 # 5.7.8-tetra- 
methyl-4-oxochroroan-2-ylmethoxy) benzyl ] -2 , 4-diiminq- 
thiazolidine 

203 . 5-[ 4- ( 6-acetoxy-2 .5.7, 8-tet ramethyl-4-oxochroman- 
2-ylme thoxy ) benzyl ] -2- imino thiazol id in-4-one 

15 204 . 5- [4- ( 6-acetoxy-7.-t-butyl-2-methyl-4-oxochroman-2- 
ylmethoxy) benzyl ]-2-iminothiazolidin-4-one 

205. 5-[4-(6-acetoxy-5,7 . 8- t r ime thy lchroman-2- 
ylroethoxy ) benzyl ]-2- iminothiazol id in- 4 -oner 



206. 5-{4-[2-(6-acetoxy-7-t-butyl-2-raethylchroman-2- 
yl ) ethoxy] benzyl} -2- imi not hi az olid in- 4 -one 
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207. 5- {4- [2-(6-acetoxy-7. 8-dimethoxy-2 , 5-dimethyl- 
chroraan-2-yl )ethoxy] benzyl) -2-iminothiazol idin-4-one 

208 . 5-{4-[2-(2, 5,7, 8- te tr amethy 1-6-nicot inoyloxy- 
chr oman-2-y 1 ) e thoxy ] benzy 1 } thiazolidine-2. 4-dione 

5 of the compounds listed above, preferred compounds 

are Compounds No. 1, 5, 6. 11, 13, 23, 27. 30, 34, 36, 
38, 40, 42, 62. 63. 67. 75. 113. 116. 148. 157. 159. 
162. 175. 205, 206. and 207. More preferred compounds 
are Compounds No. 1. 5, 13, 30, 62, 67, 113 and 116 and 

10 the most preferred compounds are Compounds No. 1 and 62. 

Various of the compounds of the invention can exist 
in the form of tautomers. For example, those compounds 
of the invention in which Z represents an imino group 
and Y represents an oxygen atom can exist in the form of 
15 the tautomers (IV). (IVa) and (IVb): 



R5 




KH 



L 1 



37 





(CH 2 ! n -0 




1 > 




(CH 2 |„- 0 



CH,-CH— C 
I I 

S 7 



Y 

NH2 




CH 2 — CH — C 

I I! 

S N 

Y 



NH 



(Ha) 



OH 



(lib) 



Compounds in which both Y and Z represent imino 
groups can exist in the form of the tautomers (V). (Va) 
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compounds in which Y and Z both represent oxygen 
atoms can exist in the form of the tautomers (VI). (Via) 
and (VIb): 




(CH 2 )n-° 




CK7—CH \ 

S KH 

Y 




R 1 



W 




CH 2 -CH-|- 



.OH 



V 



(Ha) 




R 5 . ■ 




(lib) 
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For convenience, all of the tautomers are 
represented by a single formula, but the tautomeric 
nature of these compounds should be remembered, as it 
can have an effect upon various of the properties of the 
5 compounds, including their salt-forming ability, as 
discussed hereafter. 

in addition, the compounds of the invention can 
exist in the form of various stereoisomers. For 
example, where W represents a >c=0 or -CH - group, 
the carbon atoms at the 2- position of the chroman ring 
and the 5- position of the thiazolidine ring are both 
asymmetric. Furthermore, where W represents a 
>CH-OR 6 group, the carbon atoms at the 2- and 4- 
Positions of the chroman ring and at the 5- position of 

15 the thiazolidine ring are asymmetric. All of these thus 
give rise to the possibility of stereoisomers. All of 
the isomers are represented herein by a single formula, 
and the present invention envisages both mixtures of the 
isomers and the _ind ividual isomers, which may.be 

20 separated from each other by conventional means. 

The compounds of the present invention also include 
salts of compounds of the invention described above, 
which may be salts with cations. Cations with which the 
compounds of the invention may form salts include: 
25 alkali metals, such as sodium or potassium; alkaline | 

• i 



5( 



15 



20 
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For convenience, all of the tautomers are 
represented by a single formula, but the tautomeric 
nature of these compound should be remembered, as it 
can have an effect upon various of the properties of the 
compounds, including their salt-forming ability, as 
discussed hereafter. 



In addition, the compounds of the invention can 
exist in the form of various stereoisomers. For 
example, where H represents a >c=o or -ch". group 
»° the carbon atoms at the 2-. position of the chroman ri 
and the 5- position of the thiazolidine ring are both 
asymmetric. Furthermore, where „ represents a 
>CH-OE 6 group, the carbon atoms at the 2- and «. 
Positions of the chroman ring and at the S- position of 
the thiarolidine ring are asymmetric. A11 o£ these thU6 
' 1W " the P—ibillty of stereoisomers. M1 of 

the isomers are represented herein by , single formula _ 
end the present invention envisages both mixtures o, the 
isomers and the .individual isomers, which may be 
separated from each other by conventional means. 



ng 



20 



The compounds of the present invention also include 
salts of compounds of the invention described above 
-hich may be salts with cations, cations with which the 
compounds of the invention may form salts include: 
alKali metals, such as sodium or potassium; alKaline 
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earth metals, such as calcium: and trivalent metals, 
such as aluminium. 

It will, however, be appreciated that the particular 
nature of the salt employed is not critical to the 

5 present invention and any cations known in the art for 
forming salts of this type may equally be used in the 
present invention. The only constraint is that the 
cations should not, or should not to an unacceptable 
extent, increase the toxicity or reduce the activity of 

10 the resulting compound. 

Because the compounds of the invention contain a 
number of salt-forming centres, mono- and di- salts may_ 
be formed. For example, because of the tautomerism - 
described above in relation to the compounds of formula 
15 (VI). there are two potential salt-forming reactive 
sites at the oxygen atom in the group -OR 3 and the 
nitrogen atom at the 3- position of the thiazolidine 
ring. 

PREPARATION OF NEW COMPOUNDS 

20 Step fa) 

Compounds of the invention in which Z represents an 
imino group, that is to say compounds of formula (III): 
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CK 2 -CK— C=Y 

I I 
S NH 

Y 

NH 



(in which R l -R*. B . „ and y are as defined above, 
* -ay be prepared by reacting a compound o£ formula (n ): 



(raj 




(HI 



5 tin which R l - R S and n are as defined above. A 
represents a cyano group, a carboxy group, an 
alkoxycarbonyl group. a carbamoyl group or a group of 
formula -COO,M, m . i„ uhich „ teptesents , caU<>n ^ 
>s the reciprocal of its valency, and X represent, a 
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halogen atom] with thiourea. 

Where A represents a cyano group, the product is a 
compound in- which Y represents an imino group; where A 
represents a carboxy. alkoxycarbonyl . carbamoyl or 
S -COO(M) m group, the product is a compound where Y 
represents an oxygen atom. 

in the above formula (II). where A represents an 
alkoxycarbonyl group, this is preferably a (C^ 
alkoxy)carbonyl group, for example a methoxycarbonyl. 
10 ethoxycarbonyl. pr opoxycarbonyl . isopropoxycarbonyl or 
butoxycarbonyl group. M preferably represents a metal 
atom, such as a sodium, potassium, calcium or aluminium 
atom, or an ammonium group. X preferably represents a 
chlorine, bromine or iodine atom. 

15 This reaction is preferably applied only to those 
compounds where W represents a -CH,- or >C=Q group, 
compounds in which W represents a >CH-OR 6 group 
being prepared from the corresponding compound where W 
represents a >C=0 group, as explained hereafter. 

20 Reaction of the compound of formula (II) with 

thiourea is preferably effected in the presence of a 
solvent, the nature of which is not critical, provided 
that it has no adverse effect on the reaction. Suitable 
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solvents include: alcohols, such as methanol, ethanol. 
propanol. butanol or ethylene glycol monomethyl ether; 
ethers, such as tetrahydrof uran or dioxane; ketones, 
such as acetone; dimethyl sulphoxide; sulpholane; or 
amides, such as dimethylf ormamide. 

There is no particular limitation on the molar ratio 
of the compound of formula (II) to thiourea; however, we 
would normally prefer to use equimolar amounts or a 
molar excess of thiourea, preferably a slight molar 
excess. in general, from 1 to 2 moles of thiourea per 
mole of the compound of formula (II) are preferred. 

The various reaction conditions, such as the 
reaction temperature and time, will vary, depending upon 
the natures of the starting materials and the solvent; 
however, the reaction is normally effected at the reflux 
temperature of the solvent or at a temperature of from 
80 to 150«C for a period of from l to 20 hours. 

The resulting compound of formula (III) may be the 
desired final product of the present invention, in which 
case it may be isolated from the reaction mixture by 
conventional means, as discussed hereafter. 
Alternatively, with or without isolation and/or 
purification, the compound of formula (III) may be 
subjected to one or both of steps (b) and (c). in any 
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order, and. if desired, step (c) may be followed by step 
(d ). The product of any of these steps may be subjected 
to the salification reaction discussed in step (e). 



gtep (b) 

5 in this step, the compound of formula (III), that is 

to say a compound of formula (I) in which Z represents 
an imino group, may be hydrolysed to give the 
corresponding compound of formula (I) in which Z 
represents an oxygen atom, that is to say a compound of 

10 formula (VII): 




CH 2 -CH— 

I I (mi 

S NH 



Y 



(in which R 1 -^. n. W and Y are as defined above). 

The hydrolysis reaction is preferably carried out by 
heating the compound of formula (III) in a suitable 
15 solvent with water and an organic acid (such as acetic 
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"Id, or a mineral acld (auch ^ ^ 
hydrochloric 

acid). The nature o£ the solvent Is not 
crittcax to the invention, provided that it has no 
adverse effect upon the reaction: suitable solvents 
include: sulpholane; and alcohols, such as methanol 
ethanol or ethylene olvcol monomethyl ether. 

The amount of acid used is preferably £rom 0 . x „ „ 
.ore preferably from t0 3 m oleB , per mole of 

the compound of formula ,„„. The „«„ „ 
solvent is prefer.bXy employed in a lar,e molar excess 
over the compound of formula (Hi). 



,y*" c 



55" 



Aithouoh not criticai. the temperature empioyed for 
the reaction is preferably from so to loo-c and the time 
— d for the reaction is nermaUy from , to 20 hours. 

15 Where V in the compound of formula „„, ' 

an imino group, the hydrolysis of tha 

ysis of tne Present step will 
normauy Usewise convert said imino S roup to ,„ o X y,e» 
atom, the product bei„ g a compound in „hich both V and z 
are o*y g en atoms. „ oue ver. by carefui control of the 

T' COndlU ° nS - U U to prevent the 

^tolysis reaction gol „ 9 to oompletion . ^ ^ ^ j 

Part of the product win be . conpound in ^ y 
"Presents an imino ,„ up and z ^ 
atom. 



15 



20 



25 
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in addition to converting the imino group 
represented by Z to an oxygen atom, where R 3 in the 
compound of formula (III) represents an acyl group, the 
hydrolysis reaction may convert this to a hydrogen atom. 
5 although it is possible to maintain the acyl group 
represented by R 3 intact, provided that appropriate 
reaction conditions are chosen, as is well-known in the 
art. 

Where the compound of formula (VII) is a compound in 
10 which R 3 represents a hydrogen atom, this may be 

acylated to give a corresponding compound in which R 
represents one of the acyl groups defined above. This 
acylation reaction may be carried out at any. suitable 
stage in the reaction sequence and may. if desired, be 
15 carried out simultaneously with the acylation reaction 
of step (d). as described hereafter. Where, however, 
the acylation reaction is carried out separately from 
step (d). the conditions are preferably as follows: 

The acylating agent is preferably an acid halide or 
20 an acid anhydride, or it may be an organic acid, such as 
an aromatic carboxylic acid or an aliphatic carboxylic 
acid, in association with a dehydrating agent or 
dehydrating catalyst such as a mineral acid (e.g. 
hydrochloric acid or sulphuric acid) or an organic acid 
25 (e.g. p.-toluenesulphonic acid). 
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15 



The reaction is normally carried out in the presence 
of a solvent, the nature of which is not critical, 
provided that it has no adverse effect upon the 
reaction. Suitable solvents include: ethers, such as 
diethyl ether, tetrahydrof uran or dioxane; aromatic 
hydrocarbons, such as benzene or toluene; aliphatic 
hydrocarbons, such as hexane. cyclohexane or heptane; 
halogenated hydrocarbons, such as methylene chloride or 
chloroform; ketones, such as acetone or methyl ethyl 
ketone; amides, such as dimethylf ormamide' or 
dimethylacetamide; organic bases, such as pyridine or 
triethylamine; sulphoxides. such as dimethyl sulphoxide; 
sulphones. such as sulpholane; or water; a single one of 
these solvents or a mixture of any two or more thereof 
may be employed. 



The ratio of the amount of the compound of formula 

<V1I) in which R 3 represents a hydrogen atom to the 

amount of acylating agent is not particularly critical. 

but the use of a slight molar excess of the acylating 

20 agent over the compound of formula (VII) may be 

desirable. in general, we prefer to employ from 1 to 2 

moles of acylating agent per mole of compound of formula 
(VII). 



25 t 



The reaction conditions, such as the reaction 
emperature and reaction time, will vary, dependi 



ng upon 
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a number of factors, including the nature of the 
starting materials and solvent, but the reaction is 
generally carried out at a temperature of from 0 to 
100-C for a period of from several minutes to about 20 
5 hours. 

Step fc) 

Compounds of formula (1) in which W represents a 
croup of formula >CH-OH. that is to say compounds of 
fornnila (Id): 




R1 

J< (CH 2 ) n — 0 -^~Y-CH 2 -CH-C^ V 
, H ~ S NH (Id > 

in Y . 



z 



(in which R 1 -^. „. Y and Z are as defined above) 
may be prepared by reducing the corresponding compound 
in which W -represents a group of formula >c=0. that is 
to say a compound of formula (lb): 



50 
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O R' 

T^(CH 2 ) n -0 




CH 2 -CH— C =y 



V 



H 



(lb) 



(in which R 1 -R 5 . n, y and z are a 



s defined above) 



The reducing agent employed for this reaction is any 
one which is capable of reducing a ring carbonyl group 
to a >CH-OH group without affecting, or affecting to a 
substantial degree, the remainder of the molecule. 
Suitable reducing agents include borohydr ides . such as 
sodium borohydride. or K-Selectride. especially sodium 
borohydride. 



10 



15 



10 



15 



The reaction is preferably effected in the presence 
of a solvent, the nature of which is not critical, 
provided that it has no adverse effect upon the 
reaction. Suitable solvents include, for example: 
alcohols, such as methanol, ethanol. propanol. butanol 
or ethylene glycol monomethyl ether; and ethers, such as 
tetrahydrofuran or dioxane. 



J 1 1, Kill 



imilllLL" 
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Tbe molar ratio of the compound of formula (lb) to 
the reducing agent is not critical, however we prefer to 
eroploy a molar excess of reducing agent, preferably from 
1 to 20 moles of reducing agent (especially sodium 
, borohydride) per mole of compound of formula (lb). 

The reaction conditions, particularly the reaction 
temperature and time, will vary depending upon a number 
of factors, especially the natures of the starting 
material, solvent and reducing agent. However, the 
10 reaction is normally carried out at a temperature of 

from 0 to lOO-C for a period of from 1 to about 20 hours. 

Step (d) 



Optionally, compounds of formula (I) in which W 
represents a group of formula >CH-OR 6 ' (in which 

6 

15 R 6 ' represents any one of the groups defined for R 

but not the hydrogen atom), that is. to say compounds of 
formula (le): 




,1 



lCH 2 )n-0 




(Ie> 
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(in which R^R 5 . R 6 ' . n. Y and Z are as defined 
above) may be prepared by acylating the corresponding 
compound of formula (Id), prepared as described in step 
(c). 

5 The acylating agent is preferably an acid halide or 

acid anhydride, the parent acid of which will depend 
upon the acyl group R 6 which it is desired should be 
introduced into the compound, . ' 

The acylation reaction is preferably effected in the 
10 presence of a solvent, the nature of which is not 

critical, provided that it has no adverse effect upon 
the reaction. Examples of suitable solvents include: 
ethers, such as diethyl ether, tetrahydrof uran or 
dioxane; aromatic hydrocarbons, such as benzene, toluene 
!5 or xylene; aliphatic hydrocarbons, such as hexane. 

cyclohexane or heptane; halogenated hydrocarbons, such 
as methylene chloride or chloroform; organic bases, such 
as pyridine or tr iethylamine; amides, such as 
dimethylf ormamide or- dimethylacetamide ; sulphoxides. 
20 such as dimethyl sulphoxide; and sulphones. such as 
sulpholane. 

The ratio of the amount of compound of formula (Id) 
to the acylating agent is not particularly critical and 
we therefore prefer to employ a slight molar excess of 
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acylating agent over compound (Id). In general, from 1 
to 2 moles of acylating agent are employed per mole of 
compound of formula (Id). 

The reaction conditions, particularly reaction 
b temperature and time, will vary depending upon a number 
of factors, especially the natures of the starting 
material, acylating agent and solvent, but we normally 
prefer to carry out the reaction at a temperature of 
from 0 to 100°C for a period of from several minutes to 
10 about 20 hours. 

Step (e) 

The compounds of the invention, prepared as 
described in any of the above steps may be converted to 
their salts by conventional means, for example by 
15 reaction with a basic compound of an alkali metal (such 
as sodium or potassium), an alkaline earth metal (such 
as calcium) or a trivalent metal (such as aluminium). 
Preferred such compounds are sodium hydroxide, potassium 
hydroxide, sodium ethoxide and potassium t-butoxide. 

2 ^ It will be appreciated that the compounds produced 

in all of the above steps can exist in various 
tautomeric forms, as illustrated in relation to 
compounds (IV), (V) and (VI). 
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The compounds prepared as described in any of the 
above steps may be separated after that step and. if 
desired, purified by conventional means. Suitable 
isolation and purification steps include concentration 
of the reaction mixture by evaporating off the solvent 
under reduced pressure, extraction with a suitable 
solvent, recrystallization. transfer into another 
solvent, chromatography and optical resolution. 
However, where two or more of the above steps are to be 
carried out. they may. if desired, be carried out 
without intermediate isolation or purification. 

PREPARATION n F START TNG MATER TAT. R 



The a-halocarboxylic acid derivatives of formula 
(II). which are the principal starting materials for 
preparing the compounds of the invention, are novel 
compounds and may be prepared by Methods A and B 
described below. 

Method A 

Compounds of formula (U) in which W represents a 
-CH 2 - group may be prepared by the sequence of 
reactions illustrated in the following reaction scheme: 
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in- a) 
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15 a v 

In the above formulae. R -R . n. A ana X are as 

7 

defined above. 2. « (n-1); and R represents a 
hydroxy-protecting group. 

5 

Step (Al) 

5 The chroman carboxylic acid homologues (VIII). which 

are the starting materials for this Method, may be 
prepared as described, for example, in the Journal of 
the American Oil Chemical Society. 51. 200 (1974). , ]Q 

These acids (VIII) are reduced with a reducing 
10 agent, such as lithium aluminium hydride or Vitride 

[sodium bis ( 2-methoxyethoxy) aluminium hydride], to give 
the corresponding chroman alcohol homologue (IX). This 
reaction is preferably effected in the presence of a 
solvent, the nature of which is not critical, provided 
I 5 that it does not interfere with the reaction. Suitable 
solvents include: ethers, such as diethyl ether, 
tetrahydrof uran or ethylene glycol dimethyl ether; 
aromatic hydrocarbons, such as benzene, toluene or p 
xylene; and aliphatic hydrocarbons, such as hexane. 



20 heptane, cyclohexane. petroleum ether, ligroin or ||v- 
ethyl eye lohexane . 



The ratio of the amount of acid (VIII) to reducing 
agent is not particularly critical, but we generally 



IS 



•15 
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prefer to use a slight molar excess of reducing agent. 
Preferably the amount of reducing agent is from 1 to 2 
moles per mole of acid (VIII). The reaction conditions, 
particularly the reaction temperature and time, will 
5 vary depending upon a number of factors, such as the 
nature of the starting material, the reducing agent and 
the solvent, but the reaction is generally carried out 
at a temperature of from 10 to 100°C for a period of 
from 10 minutes to 20 hours. 

10. ALterna-tiv.ely... the chroman alcohol homologue (IX) 
may be" prepared by reacting a hydroquinone with a 
compound of formula (XII): 



H0-CH 2 -CH=CC^ (XII) 

(CH 2 ) n -0H 



(in which n and R are as defined above), e.g. a 
15 compound of formula (Xlla): 



58 
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H0-CH 2 -CH=C 



CH 3 
CH 2 -0H 



(Xlla) 



in the presence of aluminium chloride, as described in 
West German Patent No. 3.010.504. 



Step fA?) 



5 The chroman alcohol homologues of formula (IX) 

obtained in step. (Al) may be converted to the 
corresponding nitrophenoxyalkyi chroman compounds (X) 
However, before carrying out this reaction, we prefer 
that the phenolic hydroxy group should be protected by a 



10 hydroxy-protecting group R* 



The nature of the hydroxy-protect ing group is not 
critical and any such group commonly used in this type % 
of reaction and compound may be employed. Suitable 
groups include: alkoxyalkyl groups, such as the 
5 methoxymethyl group; aralkyl groups, such as the benzyl 
group; the 2-tetrahydropyranyl group; and acyl groups 
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gucb a8 the acetyl or benzoyl groups. The alkoxyalkyl 
groups are preferred. The reaction is normally effected 
by contacting a compound R 7 X (in which R 7 is as 
defined above and X represents a halogen atom. 
5 preferably a chlorine atom), such as chloromethyl methyl 
ether or benzyl chloride, with the compound of formula 
(IX) in the presence of a base such as an alkali metal 
0E alkaline earth metal hydride (e.g. sodium hydride or 
calcium hydride) or an alkali metal alkoxide (e.g. 
10 sodium methoxide. sodium ethoxide or potassium 

t-butoxide).. The reaction is normally carried out in 
the presence of a solvent, for example: an ether, such 
as' diethyl ether, tetrahydrof uran or dioxane; an 
aromatic hydrocarbon, such as benzene, toluene or 
IS xylene; an aliphatic hydrocarbon, such as hexane or 
heptane: an amide, such as dimethylf ormamide or 
dimethylacetamide; a sulphoxide. such as dimethyl 
sulphoxide; or a sulphone. such as sulpholane. There is 
no particular limitation on the molar ratio of compound 
20 (ix) ,t0=the compound R 7 X. but we generally prefer to 

use a slight molar excess of the compound (IX). in order 
to reduce the risk of protecting the hydroxy group in 
the side chain at the 2- position. In general, we 
prefer to Employ from 0.8 to 1 mole of the compound 
2S r 7 x per mole of the compound (IX). The reaction 
. conditions, particularly the reaction temperature and 
time, may vary depending upon a number of factors. 
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especially the natures of the starting material, the 



compound R x and the solvent, but 



we normally prefer a 



reaction temperature of from 0 to so-C and a time of 
from several minutes to several tens of minutes. 

The protected chroman alcohol produced by this 
reaction can. if desired, be isolated and purified, but 
it may be. and preferably is. converted to the 
nitrophenoxyalkylchroman compound of formula (X) without 
intermediate isolation. 



10 Conversion to the compound of formula (X) is 

effected by reacting the protected compound (IX) with a ] 
4-halonitrobenzene in the presence of a base, such as 
sodium hydride, in a solvent, such as dimethyl 
sulphoxide or dimethylf ormamide . The amount of 

15 4-halonitrobenzene employed is preferably about 2 moles 
Per mole of protected compound (IX). The reaction * 
temperature is preferably from 30 to 100-c and the time 
squired .for. the reaction is usuaMy-from several 
minutes to several hours. 

20 Step 



The nitro compound of formula (X) thus obtained is 
reduced in this step to the corresponding amino compound 1 
of formula (XI). In tne course of Qr befoce ^ ^ | 




, u«l lillili .nuns** ,JMH^M^M»«I ■ mm liii 
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V 

n 

this reduction, the protecting group R may be allowed 
to remain as it is, removed or converted to another 
group (particularly an acyl group, such as an acetyl or 
benzoyl group). 

5 When deprotection of the compound (X) is desired, 

this can easily be achieved by reacting the compound (X) 
with a dilute aqueous acid (such as hydrochloric acid, 
sulphuric acid or nitric acid) to hydrolyse the 
protecting group* The reaction is normally carried out 

10 ir* the presence of a solvent, for example: an alcohol, 
such as methanol, ethanol or propanol; an ether, such as 
tetrahydrof uran or dioxane; a ketone, such as acetone or 
methyl ethyl ketone; an organic acid, such as acetic 
acid or propionic acid; dimethyl sulphoxide; 

15 dimethylf ormamide; or water. Of these, water or an 

organic acid is preferred* The amount of acid used for 
hydrolysis is preferably from 0.01 to 5 moles, more 
preferably from 0.01 to 1 mole, per mole of the compound 
(X). We prefer to carry out the reaction in the 

20 presence of a large molar excess of water or of acetic 
acid as the solvent. The reaction temperature is 
preferably from ambient temperature to 100°C and the 
time required for the reaction is normally from several 
minutes to about 20 hours. 



25 



If it is desired to convert the protecting group 
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R to another group, particularly an acyl group/this 
may be achieved by acylation of the deprotected compound 
obtained as described above. The acylating agent may be 
an acid halide. such as acetyl chloride or benzoyl 
chloride, or an acid anhydride, such as acetic 
anhydride. This reaction is preferably carried out in 
the presence of an organic amine (such as pyridine or 
triethylamine) or in the presence of an inorganic base 
(for example an alkali metal hydroxide, such as sodium 
hydroxide or potassium hydroxide, or an alkali metal 
carbonate or bicarbonate, such as sodium carbonate, 
potassium carbonate or sodium bicarbonate). The 
acylating reaction is preferably carried out in the 
presence of a solvent, for example: an aliphatic 
hydrocarbon, such as hexane. cyclohexane. heptane, 
ligroin or ethylcyclohexane; an aromatic hydrocarbon, 
such as benzene, toluene or xylene; an organic amine, 
such as pyridine or triethylamine; a ketone, such as 
acetone or methyl ethyl ketone; an amide, such as 
dimethylformamide; a sulphoxide. such as dimethyl 
sulphoxide; or water. The ratio of the amount of 
deprotected compound (X) to acylating agent is not 
Particularly critical, however, a slight molar excess of 
acylating agent is usually preferred, for example from 1 
to 1.5 moles of acylating agent per mole of deprotected 
compound (X). Where an organic amine is employed as the 
acid-binding agent, it may be employed in any amount 
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from 1 mole to a large molar excess per mole of the 
compound of formula (X), Where an inorganic base is 
employed as the acid-binding agent, it is preferably- 
employed in an amount of from 1 to 10 moles per mole of 

i the compound of formula. (X). The reaction conditions, 
particularly the reaction temperature and time, may vary 
depending upon a number of factors, particularly the 
natures of the starting material and solvent employed, 
but the reaction is preferably effected at a temperature 

10 of from 0 to 100°C for a period of from several minutes 
to 20 hours. 

The nitro compound of formula (X) (which may 
optionally have been subjected to any of the processes 
described above) is then reduced to the amino compound 

15 of formula (XI). The reduction may be a catalytic 

reduction process employing hydrogen or reduction with a 
metal (such as zinc or iron) and an acid (which may be a 
mineral acid such as hydrochloric acid or sulphuric acid 
or an organic acid such as acetic acid). Preferably a 

20 catalytic reduction process is employed. The catalyst 
employed for this catalytic reduction is preferably 
palladium-on-carbon. Raney nickel or platinum oxide, of 
which palladium-on-carbon is particularly preferred. 
The hydrogen pressure is preferably from 1 to 100 

25 atmospheres (1.01 to 101 bars), more preferably from 1 
to 6 atmospheres (1.01 to 6.06 bars). The reaction is 
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preferably effected in the presence of a solvent, the 
nature of which is not critical, provided that it has no 
adverse effect upon the reaction. Suitable solvents 
include: alcohols, such as methanol or ethanol; aromatic 

5 hydrocarbons, such as benzene or toluene; ethers, such 
as tetrahydrof uran; organic acids, such as acetic acid; 
water; or mixtures of any two or more thereof. The 
reaction conditions, particularly the reaction 
temperature and time, may vary depending upon a number 

10 of factors, particularly the nature of the starting 
material, the. method employed for reduction and the 
solvent, but the reaction is normally effected at a 
temperature from ambient to 50°C and the period required 
. for the reaction is generally from several minutes to 

15 about 20 hours. 

Step (A4) 

The 2-(4-aroinophenoxyalkyl)chroman derivative of 
formula (XI ). .prepared as described in step (A3) above, 
is diazotized and then subjected to a Meerwein 
20 arylation. to give the desired a-halocarboxylic acid 
compound of formula (Ila). The two reactions are 
preferably effected sequentially in the same reaction 
system and under essentially the same conditions. 



The diazotization reaction comprises reacting the 
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a»ino compound of formula (XI) with a nitrite (such as 
sod ium nitrite) in the presence of an acid, such as 
hydrochloric acid or hydrobromic acid. 

The Meerwein arylation reaction comprises reacting 
tn e resulting diazonium compound with acrylic acid, an 
acrylic acid ester (such as methyl acrylate or ethyl 
.crylate) or another acrylic acid derivative (such as 
acrylonitrile or acrylamide) in the presence of a 
catalytic amount of a cuprous compound (which may be a 
0 salt, such as cuprous chloride, or another cuprous 
compound such as cuprous oxide). The acrylic acid 
esters are preferred and the preferred cuprous compound 
is cuprous oxide. 

The reactions are preferably effected in the 
presence of a solvent, the nature of which is not 
critical, provided that it does not interfere with the 
reactions. Suitable solvents include: alcohols, such as 
methanol or ethanol; ketones, such as acetone or methyl 
ethyl ketone; water; or a mixture of any two or more 
20 thereof. The molar ratio of the amino compound of 

formula (XI) to the acrylic acid or derivative thereof 
is preferably from 1:1 to 1:15. more preferably from 1:5 
to 1:10. The molar ratio of the amino compound (XI) to 
the cuprous compound is preferably from 1:0.01 to 1:1. 
^ more preferably from 1:0.03 to 1:0,3. The reaction 
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conditions, particularly the reaction temperature and 
time, may vary depending upon a number of factors, 
especially the natures of the starting materials and the 
solvent employed, but the reaction is normally carried 
out at a temperature from ambient temperature to 100°C. 
preferably from 30 to 60*C, and the period required for 
the reaction is normally from about 20 minutes to about 
20 hours, more preferably from 30 minutes to 2 hours. 



ifc ... 



Method B 



10 a-Halocarboxylic acid derivatives of formula (II) 

in which W represents a >c=0 group, that is compounds 
of formula (lib), may be prepared as illustrated in the 
following reaction scheme: 



m 
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In the above formulae, R X -R 5 . n, A and X are as 
defined above. The reaction sequence comprises the 
following steps: 



Step (BP 

The acetophenone derivative of formula (XIII) which 
is one of the starting materials for this step may be 
prepared, for example, as described in Chem. Berichte. 
95. 1413. The other starting materials, the 
£-nitrophenoxyalkyl alkyl ketones of formula (XIV). may 
be prepared, for example, as described in J. Med. Chem., 
21. 386 (1978) and J. Am. Chem. Soc. 9£. 7653 (1977). 

In this step, the compounds (XIII) and (XIV) are 
reacted together in the presence of a secondary amine, 
as described, for example, in Japanese Patent 
Application Kokai No. 19670/77. 

. » r The reaction is preferably effected in the presence 
of a solvent, the* nature of which is not critical, 
provided that it has no adverse effect upon the 
reaction. Suitable solvents include: aliphatic and 
aromatic hydrocarbons, such as petroleum ether, benzene, 
toluene, xylene, hexane and cyclohexane; halogenated 
aliphatic and aromatic hydrocarbons, such as carbon 
tetrachloride, methylene chloride, chloroform. 
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chlorobenzene and dichlorobenzene; ethers, such as 
diethyl ether, tetrahydrof uran and dioxane; amides, such 
as dimethylf ormamide. dimethylacetamide and 
N-methylpycrolidone; alcohols, such as methanol, ethanol 
s and ethylene glycol monomethyl ether; esters, such as 
ethyl acetate; nitriles, such as acetoni tr i le ; and 
sulphoxides, such as dimethyl sulphoxide. 

The secondary amine employed in this reaction is 

9 10 

preferably a compound of formula R -NH-R , in which 
a in 

10 r and R may be the same or different and each 

'*» 9 10 

represents an alkyl group or R and R , together 

with the nitrogen atom to which they are attached. 

represent a nitrogen-containing heterocyclic ring 

system- Examples of such secondary amines include 

i3 diethyl amine , dimethyl amine , N-me thy lpiperaz ine , 

pyrrolidine, piperidine or morpholine. of which 

pyrrolidine is particularly preferred. 



The molar -ratio of the compound of formula (XIII) to 
the compound of formula (XIV) is not particularly 
critical, but, to avoid waste, roughly equimolar amounts 
of the- two compounds are used. In general, the amount 
of secondary amine is preferably from 0.05 to 1.5 moles, 
more preferably from 0.1 to 1 mole, per mole of the 
compound of formula (XIII) or (XIV). 

^- 

The reaction conditions, particularly reaction 
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temperature and time, may vary depending upon a number 
of factors, especially the nature of the starting 
materials and of the solvent, but, in general, we prefer 
to carry out the reaction at a temperature of from -30°C 
5 to +150°C. more preferably from 10 to 120°C. for a 
period of from 30 minutes to 3 days. 

Step (B2) 

In this step, the nitro compound of formula (XV) 
prepared as in step (Bl) is reduced to the corresponding 
1° amino compound of formula (XVI). This reaction is 

precisely the same as step (A3) of Method A, employing 
the same reaction conditions and reagents. 

Step (B3) 

In this step, the amino compound of formula (XVI) , 
15 obtained as described in step (B2), is diazotized and 
then subjected to a Meerwein arylation. to give the 
desired a-halocar boxylic acid derivative of formula 
(lib). These reactions are precisely the same as those 
described in step (A4) of Method A and may be carried 
20 out employing the same reagents and reaction conditions. 

If desired, the corresponding a-halocar boxylic 
acid derivative of formula (II) in which W represents a 
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>CH-OH or XZH-OR 6 ' group may be prepared following 
essentially the same procedures as described in steps 
(c) and (d) of the process of the present invention; it 
is, however, much preferred that, instead, the compound 
5 of formula (lib) should be employed as the starting 

material in the process of the invention and that steps 
(c) and optionally (d) should be carried out. if 

desired, as part of the process of the invention. 

» 

The compounds of formulae (Ila) and (lib) prepared 
10 as described above in Methods (A) and (B) can. if 
desired, be converted to various of their hydrolysis 
products or may be transester if ied or converted to 
salts, for example such metal salts as the sodium, 
potassium, calcium or aluminium salts. Alternatively. 
15 they can be converted from metal salts or from compounds 
having free hydr oxyphenyl groups or free carboxy groups 
to derivatives thereof, for example as follows: 

Compounds in which R 3 represents a hydrogen atom 
and A represents a carboxy group can be prepared by 

20 hydrolysis of the corresponding compound of formula (II) 
in which, for example. R 3 represents an acyl group and 
A represents an alkoxycar bonyl group. This reaction is 
preferably effected in the presence of a base, for 
example: an inorganic base, such as an alkali metal 

25 carbonate (e.g. sodium carbonate or potassium carbonate) 
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or an .Kali .eta! hydroxide (e . g . ^ 
Potassium hydroxide): or „ ocganlc ^ ^ 

alkali metal alkoxide re rr 

oxide (e.g. sodium netnoxlde< Bodiun 

ethoxide or P ou tti u» t-butoxi d e>. The reaction is 
3 Preferably effected in the presence of a solvent, the 
nature of which is not critics!, provided that it has no 
-verse effect upon the reaction . 

include: lower aicohols. such as methanol or ethanol- 
ethers, such as tetrahydrof uran or dioxane; water; or 
mixtures of any two or more thereof. 



The molar ratio of the compound of formula („, t0 
the hase is preferably fro. 1:1 to 1:5 . „„„ p „ f 
To- 1: 2 to 1:3. Although the teact . on cona . tions 
Particularly the reaction temperature an d time. may vary 
pending upon a number of factors, particularly the 
""ures of the starting materia,, hase an d advent 
employee, the reaction is generaHy carried out at a 

temperature of from -lo«c to .30T- 

° <3 ° c - mo " Preferably from 
° t0 10°c. and the reaction m». • •• 

"action time is generally from 

several minutes to severe! tens of hours. 

The compound, of formula <u, in „ hich R 3 
represents a hydrogen atom and * represents an 
alxoxycarbonyl group can be prepared by solvolysis of 
the corresponding compound in which R > presents an 
ecyl group and A represents an alsoxycarbonyl group 
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This is carried out in the presence of a base, 
preferably an alkali metal alkoxide. such as sodium 
methoxide. sodium ethoxide or potassium t-butoxide. The 
reaction is preferably effected in the presence of a 
5 solvent, for example: an alcohol, such as methanol, 
ethanol. propanol. isopropanol or t-butanol; an ether, 
such as tetrahydrofuran or dioxane; or a mixture of any 
two or more thereof. if the alkoxycarbonyl group 
represented by A in the starting material is to be kept 
10 intact, it is preferred that the alkali metal alkoxide 
should be the alkoxide corresponding to this 
alkoxycarbonyl group and that the solvent should be an 
alcohol, which likewise corresponds to the 
alkoxycarbonyl group. However, the alkoxycarbonyl group 
15 in the starting material may. if desired, be converted 
into. any other alkoxycarbonyl group by suitable choice 
of the alkali metal alkoxide and the alcohol solvent. 

The molar ratio of the compound of formula (II).. to 
the base is preferably from in to 1:3. more preferably 

20 from 1:1 to 1:2. The reaction conditions, especially 
the reaction temperature and reaction time, may vary, 
depending upon a number of factors, particularly the 
natures of the starting materials, bases and solvents 
employed, but the reaction is preferably carried out at 

25 a temperature of from -lo-c to + 30«. C . more preferably 
^om o to 10-C. for a period of from several minutes to 
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several tens of hours. 

Compounds of formula (II) in which R 3 represents 
an acyl group and A represents a carboxy group may be 
prepared by hydrolysis of the corresponding compound of 
formula (II) in which R 3 represents an acyl group and 
A represents an alkoxycarbonyl group. in this case, the 
hydrolysis is effected in the presence of an inorganic 
base (for example an alkali metal carbonate, such as 
sodium carbonate or potassium carbonate, or an alkali 
metal hydroxide, such as sodium hydroxide or potassium 
hydroxide) or in the presence of another base such as an 
alkali metal alkoxide (for example sodium raethoxide. 
sodium ethoxide or potassium t-butoxide). This reaction 
is preferably effected in the presence of a solvent, for 
example: a lower alcohol, such as methanol or ethanol; 
an ether, such as tetrahydrof uran or dioxane; water; or 
a mixture of any two or more thereof. The molar ratio 
of the compound of formula (II) to the base is 
preferably from 1:1 to 1:5. more preferably from 1:1 to 
1:2. The reaction conditions, particularly the reaction 
temperature and time, may vary depending upon a number 
of factors, especially the natures of the starting 
materials, bases and solvents employed, but the reaction 
is normally effected at a temperature of from -10«»C to 
+30-C. more preferably from 0 toiO»C for a period of 
from several minutes to several tens of hours. 
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In the a-halocarboxylic acid compounds of formula 
(II). the carbon atom at the 2- position of the chroman 
ring and that carbon atom to which the group A and the 
atom X are both attached are both asymmetric and 
5 accordingly give rise to stereoisomers, all of which are 
represented herein by a single formula. However, of 
course, the isomers may. if desired, be separated by 
conventional means and the present invention envisages 
the use of both individual isomers and mixtures thereof. 

10 The a-halocarboxylic acid compounds of formula 

(II) have also been observed to lower the level of blood 
lipid peroxides and. in addition, have the effect of 
lowering blood triglycerides and blood cholesterol. 
They can therefore be expected to be useful as 

15 antihyper lipaemic agents. 

Of the compounds of formula (II) which exhibit the 

therapeutic effects mentioned above and which also form 

part of the present invention, preferred compounds are 
those listed below: 

20 1. 2-chloro-3-[4-(6-hydroxy-2. 5.7. 8- tetr amethy lchroman- 
2-ylmethoxy ) phenyl ] propionic acid 



2. 3- [4- (6-acetoxy-2 # 5.7. 8- tet r amethy 1 chroma n-2-y 1- 
methoxy ) phenyl ]-2-chloropropionic acid 
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3. Ethyl 2-chloro-3-[ 4 -(6-hydroxy.2.5.7.8-tetrameth yl - 
chroman-2-ylmethoxy) phenyl ] propionate 




4. Ethyl 3-[ 4 -(6-acetoxy-2.5. 7 .8-tetra»ethylchroman- 
2-ylraethoxy)phenyl j-2-chloropropionate 

5. Ethyl 3-C4-(6-benzoyloxy-2.5.7.8-tetramethylchroman- 
2-ylmethoxy) phenyl ]-2-chloropropionate 

6. 3-[4-(7-t-butyl-6-hydroxy-2-methylchroman-2-yl- 
methoxy)phenyl]-2-chloropropionic acid 



10 



7. Ethyl 3-[4-(7-t-butyl-6-hydroxy-2-methylchroman- 
2-ylmethoxy) phenyl J -2-chlor opropionate 



8- Ethyl 3-t4-(6-acetoxy-7-t-butyl-2-methylchroman. 
2-y lmethoxy) phenyl J -2-chlor opropionate 

9. 2 -^loro-3-[4-(6-hydroxy-2- ra ethylchroman-2-yl- 
methoxy)phenyl]propionic acid 



15 



10. Ethyl 3-r4-(6-acetoxy-2-methylchroman-2-yl me thoxy). 
phenyl J -2-chlor opropionate 



11. 2 -chloro-3-[ 4 -(6-hydroxy-7.8-dimethoxy-2.5- 
di ra ethylchroman-2-ylmethoxy)phenyl]propionic acid 
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12. 3-{4-[2-(6-acetoxy-7 # 8-diraethoxy-5-raethyl- 
c hroman-2-yl)ethoxy]phenyl}-2-chloropropionic acid 

!3 # Ethyl 2-bromo-3- [ 4- ( 2-ethyl-6-hydroxy-7 . 8- 

d irae t hoxy- 5-me t hy 1 chr oraan- 2 -ylraethoxy ) phenyl ] prop ionate 

5 14. 2-chloro-3-[4-( 6-hydroxy-2 # 7 -dimethyl chr oman-2- 
ylroethoxy)phenyl]propionic acid 

15. Ethyl 2-chloro-3-[4- ( 6-hydroxy-2 . 7-dirae thyl- 
chr oman- 2 -ylraethoxy) phenyl ] propionate 

16. Ethyl 3-[ 4- ( 6-acetoxy-2 # 7-diraethylchroman-2-yl- 
• p rae t hoxy) phenyl ] -2-chloro propionate 

17. Ammonium 2-chloro- 3-{4-[2- ( 2-ethyl-6-hydr oxy- 

S. 7-diisopropyl chr oman- 2-y 1 )ethoxy] phenyl } propionate 

18. 3-{4-[ 6- (3 , 5-di-t-butyl-4-hydroxybenzoyloxy)- 

5, 7-di isopropyl-2 -methyl chr oman-2-ylmethoxy ] phenyl }-2- 
15 chloropropionic acid 

19. Sodium 2-chloro-3-{4-[3-(8-ethyl-5. 7-diisopentyl- 
6-£-methylbenzoyloxy-2-propylchroman-2-yl )propoxy]- 
phenyl] propionate 



20. Potassium 2-chloro-3- { 4- [ 2- ( 5 # 7-dibutyl-6-cyclo- 
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hexanecarbonylo Xy -2-isoprop y i- 8 . propylchroina ^ 2 _ yl) _ 
ethoxy] phenyl} propionate 

21. Aluminum tr is ( 3- [4- (2-butyl-6-2 ■ -f uroyloxy-7- 

isopentyl-5,8-dimethylchro ra an-2-ylmethoxy)phenyl ] - 2 . 
5 chloropropionate } 

22. 2-chloro-3-(4-[2-(2-lsopentyl-5.7-dimethyl- 
6-Phe„y 1 acetox y chro»a„- 2 - yl . ) eth 0 x y) pheny 1) p IO pi„„ aniae 

23. Ethyl 3-t«-C6-acetoxy-2-ethyl-S.7.e-trimethyl- 
chroman-2-ylmethoxy)phenyl]- 2 . chloropropionate 

10 24. Ethyl 3- ( 4-( 6 -acatoxy-2-i S obutyl. 5 . 7 . 8 .t clnethyl . 
chtonan-2-yl m ethox y )phenylj-2-chlotopro P ionate 

25. ^ct.loro-3-r4-(6-hydroxy-2.S.7. 8 -tetra n ethyl-4- OJCO 
chroman-2-yl me thoxy)phenyUpropionic acid 

26. 3-t<--<6-acetoxy-2.5.7.8-tetra m ethyl-4'-oxochron,a„- 
2-ylmethoxy)phenylj-2-chloropropi on ic acid 

27. Ethyl 2-chloro-3- M -(6-hydroxy-2.s.7.e-tetra- 
n> e thyl-4- 0 x 0 chroma„-2-yl„ethoxy,phanyl ] propio„ata 

28. Ethyl 3-M- ( 6-acetoxy-2. 5 .7. a -tetramethyl-4- 
oxcchro n a„-2-yl m ethoxy ) p h enyl ) .2.chlcroprc,pi 0 „ate 
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29. Ethyl 3-[4-(6-benzoyloxy-2.5.7.8-tetranetIxyl-4- 
oxochroman-2-ylmethoxy)phenyl J-2-chloropropionate 

30. 3-[4-(7-t-butyl-6-hydroxy-2-methyl-4- 
oxochroman-2-ylmethoxy)phenyl]-2-chloropropionic acid 

31. Ethyl 3-[4-(7-t-butyl-6-hydroxy-2-methyl-4- 
oxochroraan-2-ylmethoxy)phenyl]-2-chloropropionate 

32. Ethyl 3-[4-(6-acetoxy-7-t-butyl-2-methyl- 
4-oxochroman-2-ylmethoxy) phenyl ]-2-chloropropionate 

33. 2-chloro-3-[4-(6-hydroxy-2-methyl-4-oxochro*aii-2- 
ylmethoxy)phenyl Jpropionic acid 

34. Ethyl 3- [4- (6-acetoxy-2-methyl-4-oxochroman-2-yl- 
methoxy) phenyl ] -2-chloropropionate 

35. 2-chloro-3-[4-(6-hydroxy-7.8-dimethoxy-2.5- 
dinethyl^4-oxochroman-2-ylmethoxy)phenyl] propionic acid 

36. 3-{4-[2- (6-acetoxy-7. 8-dimethbxy-5-roethyl-4- 
oxochroraan-2-yl)ethoxy]phenyl}-2-chloropropionic acid 

37. Ethyl 2-bromo-3-[4-(2-ethyl-6-hydroxy-7.8-di- 
methoxy-5-me thy l-4-oxochroman-2-ylmethoxy ) phenyl ]- 
propionate 
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38. 2-chloro-3-r4-(6-hydroxy-2.7-dimethyl-4-oxo- 
chroraan-2-ylmethoxy) phenyl) propionic acid 

39. Ethyl 2-chloro-3-[4-(6-hydroxy-2.7-diraethyl-4_ 
chroman-2-ylmethoxy) phenyl] propionate 

5 40. Ethyl 3-[4-(6-acetoxy-2.7-dimethyl-4-oxochroman-2 
ylmethoxy) phenyl ] -2-chloropropionate 

41. Ammonium 2-chloro-3- { 4- [ 2- (2-ethyl'-6-hydroxy-5.7. 
diisopropyl-4-oxochroman-2-yl)ethoxy] phenyl) propionate 

42. 2-chloro-3-{4-[6-(3.5-di-t-butyl-4-hydroxy^ 

10 benzoyloxy)-5.7-diisopropyl-2-raethyl-4-oxochroman-2-yl 
methoxy]phenyl } propionic acid 

43. Sodium 2-chloro-3-{4-[3-(8-ethyl-5.7-di- " 

isopentyl-6-£-methylben 2 oyloxy-4-oxo-2-propylchroman:i 
yl )propoxy] phenyl } propionate 

15 44. Potassium 2-chloro-3- { 4- [ 2- ( 5 . 7-d i butyl-6-cyclo- 

hexanecarbony'loxy-2-isopropyl-4-oxo-8-propylchroman-2- 
ethoxy] phenyl} propionate 

45. Aluminium tr is { 3- [ 4- (2-butyl-6-2 • -f uroyloxy-7- 

isopentyl-5.8-dimethyl-4-oxochroman-2-ylmethoxy)pheny! 
20 chloropropionate} 
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2-chloro-3-U-[2-(2-isopentyl-5.7-diraethyl-4- 
oXO _6-phenylacetoxychroraan-2-yl)ethoxy] phenyl} propion- 

amide 

4 7. 2-chloro-3-[4- ( 6-hydr oxy-2-isobutyl-5 ,7 , 8- 

tr ime thy 1-4 -oxochroman-2-ylraethoxy) phenyl] propionic acid 

The compounds of the invention have been shown to 
have a very strong ability to lower the level of lipid 
peroxides, as demonstrated by the test against rat liver 
microsomal lipid peroxidation described in Biochero. 

*.0 Biophys. Res. Commun.. 9JL« 734 (1980). In addition, in 
experiments using alloxan-induced hyper lipaemic mice, 
the compounds have demonstrated the ability to lower 
blood lipid peroxide, triglyceride and cholesterol 
levels. Moreover, the compounds of the invention are 

^ less toxic than many known compounds to experimental 
animals such as rats, as assessed by tests in which the 
appetite, body weight and hepatic enlargement are 
checked. 

Accordingly, it is considered that the compounds of 
20 the present invention will be useful for the therapeutic 
treatment of human hyper lipaemia , diabetes and 
complications thereof, especially diabetes mellitus. 
The compounds of the invention may be administered 
orally, for example in the form of tablets, capsules. 
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powders or granules, or parenterally. for example $ 
injection or in the form of a suppository. The 
recommended dosage will, of course, vary depending 
the age and body weight of the patient as well as t 

5 nature and severity of the disease. However, f or j 
adult human patient, a daily dose of from 50 mg to 
(which may be administered in a single dose or in 
divided doses) is recommended in the treatment of 
hyperlipaemia. diabetes mellitus and complications 

10 thereof. 



The following Examples illustrate the preparati^ 
various of the compounds of the present invention, 
whilst the subsequent Test Examples illustrate the 
valuable biological properties of these compounds. 
15 Preparation of various of the starting materials 
employed in the Examples is illustrated in the 
subsequent Preparations, 

Si 

In the nuclear magnetic resonance spectra repc ?l: 
in the Examples and Preparations, the abbreviate 
20 means that the signal disappeared upon the additi4fe 



heavy water (D 2 0) . and the abbreviation "nd M meaDf|£ 



that precise identification of the signal was not 
possible because of overlap by other signals or Up- 
absorption of the solvent. 



m 
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EXAMPLE 1 



1§J — 5-r4-(6-Hydroxv-2 ,S.7.8-tetramethvlchroman-2- 
vlmethoxy) benzyl l-2-iminothiazolidin-4-one 

A mixture of 9.6 g of ethyl 3- [4- ( 6-acetoxy-2 . 5 . 7 . 8- 

5 tetramethylchroman-2-ylmethoxy) phenyl ] -2-chloropropionate , 
1.8 g of thiourea and 11 ml of sulpholane was reacted 
for 80 minutes under a nitrogen stream at 115-120°C. 
Subsequently, a mixture of 90 ml of acetic acid. 30 ml 
of concentrated hydrochloric acid and 15 ml of water was 

10 added to this, and the resulting mixture was further 
heated for 12 hours at 85-90°C. 27 g of sodium 
bicarbonate were added to this reaction mixture, and. 
once evolution of carbon dioxide had ceased, the solvent 
was distilled off. A 10:1 by volume mixture of benzene 

15 and ethyl acetate was added to the residue, and the 

crude product was washed with a mixture of equal volumes 
of a saturated aqueous solution of sodium bicarbonate 
and water. The white powder produced was removed by 
filtration and washed again with water. It was then 

20 recrystallized from acetone to give 2.2 g of 

5-[4-(6-hydroxy-2.5.7.8-tetraaethylchroman-2-ylmethoxy)- 
benzyl]-2-iminothiazolidin-4-one. melting at 205-207°C 



Pi 



Mi 
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10 



Nuclear Magnetic Resonance Spectrum (heptadeuterated 
dimethylf ormaroide + DjO) 6 ppm: 

1.37 (3H. singlet); 

about 2 (2H. multiplet); 

2.02 (3H. singlet); 

2.14 (6H. singlet); 

2.3-3.1 (solvent absorption); 

3.42 (1H, doublet of doublets. J=15 & 4.5Hz); 
4.60 (1H. doublet of doublets. J=9 & 4.5Hz); 
6.93 (2H. doublet. J=9Hz); 
7.23 (2H. doublet. J=9Hz). 

i-^} S-T4-f 6-Hvdroxv -2. 5.7.8- tetramethvlchr oman-2- 

ylmethoxy) benzvlT thiazol idine-2 . 4-dione 



i 

& ■ 

&= 
PC: 

PS" 



E 



15 



» 1 



The organic solution produced by removing the white 
powder in step (a) above was washed with water and dried 
over anhydrous sodium sulphate. The solvent was then 
distilled off. The resulting crude product was purified 
by column chromatography through silica gel eluted with 
a mixture of benzene and ethyl acetate first in a volume 
20 ratio of 10:1 and then in a volume ratio of 10:1.4. 3.4 
g of the desired 5- f 4- ( 6-hydroxy-2 . 5 . 7 . 8- tetra- 
methylchroraan-2-ylmethoxy) benzyl J thiazol idine-2. 4-dione. 
melting at 184-186°C. were obtained from the fractions 
eluted with the latter mixture. 



M 

m 
% 



So*- 
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nuclear Magnetic Resonance Spectrum (hexadeuterated 
acetone) 6 ppm: 

1.39 (3H. singlet); 

about 2 (2H. multiplet); 
j 2.02 (3H, singlet); 

2.09 (3H, singlet): 

2.13 (3H. singlet); 

2.63 (2H. broad triplet. J=6Hz); 

3.07 (1H. doublet of doublets. J=15 & 9Hz); 
10 3.41 (1H. doublet of doublets. J = 15 & 4.5Hz); 

3.97 (2H. AB Type. J=9Hz); 

4.7.0 (1H. doublet of doublets. J = 9 & 4.5Hz); 
6.90 (2H. doublet. J=9Hz); 
7.21 (2H. doublet. J=9Hz). 

15 EXAMPLE 2 

S- f 4-(6-Hydroxy-2 .5.7. 8-tetramethylchroman-2- 
ylroethoxy) benzyl 1 thiazol id ine-2 . 4-dione 

3.1 g of 5-[4-(6-hydroxy-2. 5 . 7 . 8- tetramethyl- 
chroman-2-ylmethoxy ) benzyl ] -2- imi no thiazol id in- 4 -one 
20 [prepared as described in Example 1(a)] were added to a 
mixture of 45 ml of acetic acid. 15 ml of concentrated 
hydrochloric acid and 8 ml of water, and, the mixture was 
reacted for 12 hours at 85-90°C. It was then processed 
and purified in a similar manner to Example 1(a). giving 



2.5 g of 5-[4.(6-hydroxy-2.5.7.8-tetramethylcht < 
ylmethoxy)ben 2 yinhia 2 olidine.2.4-dione. whose 



point and nuclear magnetic resonance 



spectrum y e 



consistent with those of the product of Example 



EXAMPLE 3 



Benzene mono adduct of * - T4- f 6- 



acetc 



.tetrameth Y lchroinan-7-vlmeth Q vY) ben2vI| rh^,Mj 
dione 



0.725 g of 5-[ 4 -(6-hydroxy-2.5.7,8-tetrametl. 

10 chroman-2-ylmethoxy)ben 2 yl]thia 2 olidine-2.4-dio W | 
dissolved in 4 ml of benzene; 400 mg of dry pyrid 
were added; 0.2 g of acetic anhydride was added 
under a nitrogen stream at S-lo-C; and the mixtur| 
reacted for 2 days at room temperature. The rest 

15 white crystals were separated by filtration, wast 
benzene and vacuum-dried for 30 minutes at 90-C. 
0.74 g of the benzene mono adduct of S-[4-(6-acet 

2.5.7.8-tetraraethylchroraan-2-ylmethoxy)benzyl]- 
thiazolidine-2.4-dione. This substance was li qU e 
20 98-loooc. solidified and again liquefied at 176-lj 



Nuclear Magnetic Resonance Spectrum (CDC1 ) 6 ppif^ 
l ««2 (3H. singlet); 
1-98 (3H. singlet); 
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about 2 (2H. multiplet); 

2.03 (3H. singlet); 

2.09 (3H. singlet); 

2.31 <3H. singlet); 
5 2.63 (2H. broad triplet. J=6Hz); 

3.03 (1H. doublet of doublets. J=15 & 9Hz): 

3.42 (1H. doublet of doublets. J = 15 & 4.5Hz); 

3.84 and 3.98 (2H. AB Type. J=9Hz); 

4.45 (1H. doublet of doublets. J=9 & 4.5Hz); 
10 6.87 (2H. doublet. J=9Hz); 

7.15 (2H. doublet. J=9Hz); 

7.38 (6H. singlet); 

8-8.5 (1H. broad singlet). 

Elemental Analysis: 

15 Calculated for c 26 H 29 NCi 6 S • C 6 H 6 : 

C. 68.45%. H. 6.28%. N. 2.50%. S. 5.70%. 
Found: C\ 68.54%. H. 6.13%. N. 2.51%. S. 5.87%. 

(b) 5-T4-( 6-Acetoxy-2 ,5,7, 8- tet r amethylchronian-2- 
y line thoxy) benzyl 1 thiazolidine-2 ,4-dione 

20 In order that the desired free 5- [ 4- ( 6-acetoxy- 

2. 5.7. 8-tetrame thy lchroraan-2-ylme thoxy) benzyl]- 
thiazolidine-2. 4-dione could be obtained. 730 mg of the 
benzene mono adduct obtained as described in step (a) 
above were dissolved in 5 ml of acetone; the solvent was. 

25 distilled off; the residue was solidified by adding 



I 



88 
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water;..and th. white a m orphous powder produced was 

vacuum-dried in *~ * 

in a dessicator in the presence of 

Phosphorus pentoxide. to give o „ * 

give 0.61 g of the title 
compound, softening at about 9 0 o C . 



5 Elemental Analysis; 



Calculated for C^no S: 



Found : 



C - ".«0%. H. 6.06*. «. 2 ., 0t . s _ <>M% 
C - •«•»«%. H. .. lf% . N . 2 . e „_ ^ 



15 



20 



acetone) 6 ppm: 

OH. singlet); 
!-97 (3H. singlet); 

1- SB (3H. singlet); 
about 2 (2H. nd); 

2 - 04 (3H. singlet); 
2 «27 (3H # singlet); 
2-67 (2H . broad triplet. J=6H2 ) ; 

-3-07 (ih. doublet of doublets. j. 15 & SHz) . 

3 * 42 d ° Ublet ° f -«bl.t.. j. 15 , 4 . 5Hz) . 

4-°0 (2H. AB Type, J=9H2 ); 

4 ' 71 d ° Ubl - o f doublets. J = 9 &4 . 5HZ); 

6- 91 (2H. doublet. J =9 Hz); 

7 - 21 (2H. doublet. J=9H 2 ). 
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EXAMPLE 4 

T p f g-aretoxv-^ ,7. 8-trimethvlc hroman-2-vlmethoxy)- 
h -n 7 yl i-2-*«"inothi3 ?olidin-4-one 

The procedure described in Example 1(a) was 
repeated, except that 490 mg of ethyl 3- [ 4- ( 6-acetoxy- 
b . , <8 -trimethylchroman-2-ylmethoxy)phenyll-2- 
chloropropionate. 100 mg of thiourea and 2 ml of 
sulpholane were heated at 110-120-C for 5 hours. The 
product was then treated as described in Example 1(a). 
D except that the crude product (in the form of crystals) 
was washed, with ethyl acetate, to give the title 
compound, softening at 228-236°C. 

Mass spectrum (m/e): 468 (M + ). 

Nuclear Magnetic Resonance Spectrum ( hexadeuterated 
15 dimethyl sulphoxide + CDC1 3 ) 6 ppm: 

1.92 (3H. singlet); 

1.93 (3H. singlet); 
2.02 (3H. singlet); 
1.63-2.17 (2H. nd); 

20 2.30 (3H. singlet); 

2.57-3 .97 (4H. nd) ; 
4.0-4.37 (3H. nd); 

4.53 (1H. doublet of doublets. J=9 fit 4Hz); 



90 



6.93 (2H, doublet. J«9Hz); 
7.19 (2H. doublet. J«9Hz); 
8.5-9.0 (2H. broad singlet, D) . 



01394 



EXAMPLE 5 



-*-§J 5-f4-(6-Acetoxv-2 .7-dimethylchroman-2-ylmethoxy) : 

benzyl 1 thiazol idine-2 . 4-dione 



The reactions described in Example 1(a) were 
repeated, except that 1.5 g of ethyl 3-[4-(6- 
acetoxy-2.7-dimethylchroman-2-ylmethoxy) phenyl] -2- 

10 chloropropionate. 300 rag of thiourea and 2 ml of 
sulpholane were heated at 120*0 for 2 hours." The 
reaction mixture was then purified by adding diethyl 
ether to the reaction mixture, and distilling off the 
solvent to leave a residue. This residue was purified 

!5 by column chromatography through silica gel eluted firs 
with a 9:1 by volume mixture of benzene and ethyl 
acetate, to give the title compound. 

Mass spectrum (m/e): 455 (M + ). 

Rf value: o.41 (thin layer chromatography, silica gel, 
20 developing solvent: 4:1 by volume mixture of benzene ai 
ethyl acetate). 
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Nuclear Magnetic Resonance Spectrum (CDC1 3 ) & ppm: 
1.42 (3H. singlet): 
1.65-2.4 (2H. multiplet); 
2.10 (3H. singlet): 
2.28 (3H. singlet): 
2.73 (2H. broad triplet. J=6Hz): 
3.0-3.6 (2H. multiplet): 
3.93 (2H. AB Type. J=9Hz): 

4.50 (1H. doublet of doublets. J=9 & 4.5Hz): 
[0 6.70 (1H. singlet): 
6.73 (1H. singlet): 
6.85 (2H. doublet. J=9Hz): 
7.15 (2H. doublet. J=9Hz): 
8.7-9.0 (1H. broad singlet. D) . 

15 (b) 5-f4-f 6-Acetoxv-2.7-dimethvlchroma n-2-vlmethoxv)- 
benzyn-2-iminothiazolidin-4-one 

The silica gel chromatography column described in 
Example 5(a) was then eluted with a 1:4 by volume 
mixture of benzene and tetrahydr of uran. to give the 
20 title compound as a solid softening at 170-175°C. 



Rf value: 0.57 (thin layer chromatography, silica gel. 
developing solvent: 1:4 by volume mixture of benzene and 
tetrahydrof uran) . 



013 



10 



15 
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Mass spectrum ( m/e); 454 (M+) 



Nuclear Magnetic Resonance Spectrum ,h > „ 

m • ^feccrum (heptadeuterated 

dxmethylformamide) s Ppm; * 

1- 39 (3H. singlet); 
1.7-2.2 (2H. multiplet); 

2 - 03 (3H. singlet); 

2- 27 (3H. singlet); 
2.6-3.0 (3H. nd); 

3.0-4.0 (1H. broad singlet. D ); 

3- 42 cih. doublet of doublets J , c t A 

4- 02 cinalot); 

*■» CIH. doublet of doublets _ ^ & _ 
6 -65 cm. singlet); 

6 - 79 (1H. singlet); 

6 .95 (2H. doublet. J=9Hz); 

7 - 21 (2H, doublet. J=9H 2 ); 
8 '4-9.0 (IK. broad singlet. D) . 



EXAMPLE 



^ethoxyibenzvi t -> • • 

— b ut y i_ 2 . raethylchroraan _ 2 _ yi)et 
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chloropropionate, 50 rag of thiourea and 4 ml of 
sulpholane were heated at 110-120°C for 4.5 hours. The 
product was treated as described in Example 1(a) except 
that the crude product was purified by column 
5 chromatography through silica gel eluted with a 1:1 by 
volume mixture of benzene and ethyl acetate, to give the 
title compound, melting at 175-178°C. 

Mass spectrum (m/e): 510 (M*). 

Nuclear Magnetic Resonance Spectrum ( hexadeuterated 



10 


d iroe thvl 


sulphoxide) 6 ppm: 








1.24 


(9H. 


singlet) ; 








1.31 


(3H, 


singlet) ; 








1.82 


(2H. 


broad triplet, J=7Hz); 








2.03 


(2H. 


broad triplet, J=7Hz); 






15 


2.25 


(3H. 


s inglet ) ; 








2.68 


(2H. 


triplet. J=7Hz); 








2.87 


(1H. 


doublet of doublets. J 


= 14 


& 9Hz); 




3.30 


( 1H. 


doublet of doublets. J 


= 14 


& 4Hz); 




4.13 


(2H. 


triplet. J=7Hz); 






20 


4.51 


(1H. 


doublet of doublets. J 


= 9 & 


4Hz ); 




6.68 


(1H. 


singlet); 








6.75 


(1H, 


singlet ) ; 








6.87 


(2H. 


doublet. J=9Hz); 








7.15 


(2H. 


doublet, J=9Hz); 






25 


8.67 


(1H. 


broad singlet, D) ; 
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8.88 (J.H. broad singlet. D) . 



EXAMPLE 7 




5 The procedure described in E „mple 1(a) 

repeated, except that sse mg of etnyl 
acetox y - 7 . e- di „et h0!ty . 2 . 5 . dimethylchtoman _ 2 _ n)e 
Phen yl) . 2 . chloropropionate _ ioq ^ of thiourea ^ ^ 

« of sulpn^ane vere heated ac X10 . 115 . c 3 5 
Shouts. » e pioiltt V)s sub!!suatiy tmtej k 
Scribed in Example 1(a) . except that cru ^ 

product, in the form of an ni, 

r " an 011 • «" Purified by column 

° ""^ S1U " ^ -i« a 20:l b, 

voxume mixture of et hyl acetate end methanol to Bl „..' 

ii the title compound c n f ffl „ f 

fuuna. softening at 103-llo°C. 



Mass spectrum ( m / e ): S 2B (M + ). 



Nuclear Magnetic R e 



acetone) 6 Ppm: 

1-39 (3H. singlet); 
20 1.94 (3H. singlet); 

1- 8-2.15 (4H. nd); 

2 - 23 OH. singlet); 



sonance Spectrum (hexadeuterated 
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2.63 (2H. broad triplet. J=6Hz); 

2.83 (1H. doublet of doublets. J=15 & 9Hz); 

3.42 (1H. doublet of doublets. J=15 & 5Hz): 

3.77 (3H. singlet); 

3.78 (3H. singlet); 

4.21 (2H. broad triplet. J=6Hz); 
4.45 (1H. doublet of doublets. J = 9 fi. 5Hz ) ; 
6.87 (2H. doublet. J=9Hz); 
7.19 (2H. doublet. J=9Hz); 
0 7.7-8.2 (1H. broad singlet. D) . 

EXAMPLE 8 

5-f 4-r2-(6-Hydroxv-2. 5 .7. 8- tet r amethy 1 chr oman-2-y 1 ) - 
ethoxvl benzyl )thiazolidine- 2.4-dione 

1.6 g of ethyl 3-{4-[2-(6-acetoxy-2. 5.7.8-tetra- 
15 methylchroman-2-yl)ethoxy]phenyl}-2-chloropropionate. 

300 mg of thiourea and 2 ml of sulpholane were heated at 
110-115°C for 3 hours under a nitrogen stream. A 
mixture of 4 ml of water. 2 ml of ethylene glycol 
monomethyl ether and 1 ml of concentrated hydrochloric 
20 acid was then added and the whole mixture was heated at 
95-97°C for 4.5 hours . The mixture was then treated as 
described in Example 1(a). except that the crude 
product, in the form of an oil. was purified by column 
chromatography through silica gel. eluted with a 10:1 by 
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volume mixture of benzene and ethyl acetate, to give th $ 
title compound, melting at 152-154-c. 

Mass spectrum (m/e): 455 (M + ). 



Nuclear Magnetic R 
acetone). 6 ppm: 



esonance Spectrum (hexadeuterated 



10 



15 



1.34 (3H. singlet); 

1.87 (2H. broad triplet. J=7Hz); 

2.03 (3H. singlet); 

2.07 (3H. singlet); 

2.14 (3H. singlet); 

2-0 (2H. nd); 

2.64 (2H. broad triplet. J=7Hz); 
3.07 (1H. doublet of doublets. J=i 5 & 9H Z ); 
3.41 (1H. doublet of doublets. j. X5 & 4.5Hz); 
4.0-4.4 (3H. multiplet); 

4.70 (1H. doublet of doublets. J =9 & 4.5Hz); 
6.95 (2H. doublet. J=9Hz); 
7.20 (2H. doublet. J=9Hz). 
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EXAMPLE 9 

f , j «;_|4-r2-(ft-Hvdroxv-2.5.7. B -tetraraethylchroman-2- 
Y i ) ethoxyl benzyl 1 thiazol idine-2 . 4-dione 

s 

The procedure described in Example 1(a) was 
5 repeated, except that 13.5 g of ethyl 2-chloro-3-{4- 
[2-(6-hydroxy-2. 5.7. 8-tetramethylchroman-2-yl)ethoxy]- 
phenyllpropionate. 4.4 g of thiourea and 20 ml of 
sulpholane were reacted for 14 hours at 110«»C. The 
crude product was dissolved in ethyl acetate and the 
10 solution was washed with water and dried over anhydrous 
sodium sulphate. The solvent was then distilled off 
under reduced pressure and the resulting residue was 
purified by column chromatography through silica gel. 
This was first eluted with a 4:1 by volume mixture of 
15 benzene and ethyl acetate, and from these fractions were 
obtained the desired 5- { 4- [ 2- ( 6-hydroxy-2 . 5 . 7 . 8- 
tetramethylchroman-2-yl)ethoxy] benzyl} thiazolidine-2 . 4- 
dione. whose melting point and nuclear magnetic 
resonance spectra agreed with those of the product of 
20 Example 8. 

(b) 5-(4-r2-(6-Hydroxv-2.5.7. 8-tet ramethy l ehroman-2- 
yl )ethoxy 1 benzyl )-2-iminothiazolidin-4-one 



The column described in Example 9(a) above was then 
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eluted with a 1:1 by volume mixture of benzene an<J 
tetrahydrofuran. and from the resulting fractions were 
obtained the desired 5-U-f 2. (6-hydroxy-2. 5. 7. 8- 

tetramethylchroman-2-yl)ethoxy]benzyl}- 2 -imino- 
thiazolidin-4-one. melting at 175-180«»C. 

Mass spectrum (m/e): 454 (M + ) . 

Nuclear Magnetic Resonance Spectrum (hexadeutera ted 
dimethyl sulphoxide) 5 ppm: 

1.28 (3H. singlet); 

1.6-2.2 (13H, nd); 

2.2-3.2 (2H. nd); j 

2.80 (1H. doublet of doublets. J = l 5 & 9Hz); 
3.1-3.5 (1H. nd); 
3.9-4.3 (2H. multiplet); 

5-5 (1H. doublet of doublets. J= 9 & 4.5 Hz); 
6.82 (2H. doublet. J=9Hz); 
7.15 (2H. doublet, J=9Hz); 
7.37 (1H. singlet. D) ; 
8.67 (1H. broad singlet. D) ; 
8.89 (1H. broad singlet. D) . 



98 

eluted with a 1:1 by volume mixture of benzene and 
tetrahydrbf uran, and from the resulting fractions were 
obtained the desired 5-{ 4- [ 2- ( 6-hydroxy-2 , 5 . 7 . 8- 
tetramethylchroman-2-yl)ethoxy] benzyl} -2- imino- 
thiazolidin-4-one. melting at 175-180°C. 

Mass spectrum (m/e): 454 (M + ). 

Nuclear Magnetic Resonance Spectrum ( hexadeuterat ed 
dimethyl sulphoxide) 6 ppm: 

1.28 (3H, singlet); 

1.6-2.2 (13H # nd); 

2.2-3.2 (2H. nd); 

2.80 (1H, doublet of doublets, J=15 & 9Hz); 
3.1-3.5 (1H, nd); 
3.9-4.3 (2H. multiplet); 

5.5 (1H. doublet of doublets. J=9 & 4.5 Hz); 



6. 


82 


(2H. 


doublet, J=9Hz^; 


7. 


15 


(2H. 


doublet, J=9Hz); 


7. 


37 


(1H. 


singlet. D); 


8. 


67 


(1H. 


broad singlet, D); 


8. 


89 


(1H. 


broad singlet, D). 
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EXAMPLE 10 

s-r4-(6-Hydroxv-5 .7 . 8-tr iroethylchroroan^-ylmethoxvl- 
benzvl 1thiazolidine-2, 4-dione 

290 nig of 5- [ 4- ( 6-acetoxy-5 . 7 . 8-tr iraethylchroman- 
5 2-ylmethoxy) benzyl ] -2- iminothiazolidin-4-one (prepared 
as described in Example 4) were added to a mixture of 3 
ml of concentrated hydrochloric acid. 1.5 ml of water 
and 5 ml of ethylene glycol monomethyl ether, and the 
mixture was heated under reflux for 3.5 hours. The 
10 reaction mixture was then processed and purified as 

described in Example 1(a). and the crude product, in the 
form of an oil. was subjected to column chromatography 
through silica gel. The title compound, melting at 
15B-159°C. was obtained from the fractions eluted with a 
l ^ 4:1 by volume mixture of benzene and ethyl acetate. 

Mass spectrum (m/e): 427 (M + ). 

Nuclear Magnetic Resonance Spectrum (hexadeuterated 
dimethyl sulphoxide) 6 ppm: 
1.99 (3H. singlet): 
20 2.04 (3H. singlet); 

2.06 (3H. singlet); 
1.5-2.25 (2H. nd); 
2.25-2.87 (2H. nd); 



01 
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2.87-3.5 (2H, nd); 
3.97-4.34 (3H. nd); 

4.87 (1H. doublet of doublets. J s9 & 4Hz ); 

6.98 (2H. doublet, J=9Hz); 
7-20 (2H. doublet. J=9Hz); 
7.44 (1H. broad singlet. D); 
H.3-12.3 ClH. broad singlet# D) 



EXAMPLE n 



thla2 °"'"" e-2.4-i< — Z - L - 

■ m '\ 

170 mg o£ S-t,-C6.ac et „ xy - 2 . 7 . dinethylchronian _ 2 _ 
^ th c xy)benm] . 2 . iBinotlllajolialn _ 4 _ one 

s=-ea ln Ejtampl6 5)veie ^ toanixture of 

J:> monomethyl ether and ,h. • 

«. end the mixture was reacted at 95-S7-C 

«« • «».«.. It was then pcocessed a „ d ^ 
-««rlb.d in Exa . P ,e Ua) . except ^ ^ 
Product, in the form of an o . i 

chrom-r subjected to column 

chromatography through silica gel. eluted 
20 eiuted with a 9:1 by 

volume mature of benzene and ethyl acetate * • 
title compound. ' *° giV * thS 

" value: o.3e ( thin layer chromatography. sili ca gel 

developing solvent- a . , .. 

vent. t . lby volume ^ of ^ 
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ethyl acetate) . 

Nuclear Magnetic Resonance Spectrum (CDC1 ) 6 ppm: 
1.42 (3H, singlet); 

1.78* (1H. doublet of doublets. J = 15 & 7Hz); 
2.07 (1H. doublet of doublets. J=15 & 7Hz); 
2.17 (3H. singlet); 
;I> 2.68 (2H. broad triplet. J=7Hz); 

3.06 (1H. doublet of doublets. J=15 & 9Hz); 
3.46 (1H, doublet of doublets. J=15 & 4.5Hz); 
3.88 (2H. AB Type. J=9Hz); 

4.4-4.6 (2H. raultiplet). changing after adding D O 

2 

to 4.47 (1H, doublet of doublets, J=9 & 4.5Hz); 

6.50 (1H. singlet); 

6.62 (1H, singlet); 

6.87 (2H, doublet. J=9Hz); 

7.15 (2H, doublet, J=9Hz); 

8.4-8.6 (1H, broad singlet, D) . 

EXAMPLE 12 ' 

5-{4-T2- (7-t-B utyl-6-hydroxy-2-methylchroman-2-yl)- 
ethoxy] benzyl ) thiazol idine-2 . 4-dione 



75 rag of 5- { 4- [ 2- ( 6-acetoxy-v7- t-butyl-2- 



01 3g1 

102 \ 
°»* (Prepared ae a . ^""""""o!,,, j 

by co,u mn chromatography th U - PUri «. 

10 ■ * volume nl j; t * h : ou9h siii - «H 

tUre of benzene and ethvi = 
give the titio „ ' eztlYl acetate 

title compound. ' 

0. 21 «hin layer chromatography i 
developing solvent- h *' «' 

«^ acetate,. * •*««..* 



15 MaSS S P e ^rum (m/e); 469 (M+) 



20 



NUCle " Ma ">«'= "esonance Spectrum ,„ 

s Ulphoxide) s ppm; <*— eratea 

1-30 (9H. singlet,; 
J - 32 OH. Singlet,; 

»H. broad trip let . J=7Hz) . 
1 -" <2H - tripxet. 

3-03 UH. doub iet of doublets . J = u , ^ 
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4.11 (2H. broad triplet, J=7Hz); 
4-85 (1H. doublet of doublets. J=9 & 4.5Hz): 
6.48 (1H. singlet); 
6.51 (1H. singlet); 
5 6.89 (2H. doublet. J=9Hz); 

7.16 (2H. doublet. J=9Hz); 

8.63 (1H. broad singlet. D) ; 

11.3-12.7 (1H. broad singlet. D) . 

EXAMPLE 13 

10 5-( 4- T2- ( 6-Hydroxv-7 , 8-d imethoxy-2 . 5-dittethylchro»»-2- 
yl ) ethoxvl benzyl ) thiazo lid ine-2 . 4-dione 

560 mg of 5-{4-[2-(6-acetoxy-7.8-dimethory-2.S- 
dime thy Ichr oman-2-yl) ethoxy] benzyl } -2-iminothiazoli*in- 
4-one (prepared as described in Example 7) were added to 
15 a mixture of 7 ml of concentrated hydrochloric acii. 2.5 
ml of water and 10 ml of ethylene glycol aonomethyl 
ether, and the mixture was heated under reflux for 13 
hours. The reaction mixture was then processed and 
purified as described in Example 1(a). except that the 
20 crude product, in the form of an oil. was purified by 
column chromatography through silica gel eluted wit* a 
9:1 by volume mixture of chloroform and ethyl acetzte. 
to give the title compound. 
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Rf value: 0.15 (thin layer chromatography, silica gel. 
developing solvent: 9:1 by volume mixture of chloroform 
and ethyl acetate). 

Mass spectrum (m/e): 487 (M + ) . 

5 Nuclear Magnetic Resonance Spectrum (CDCl,) 6 ppm: 
1.39 (3H. singlet); 
1-90 (2H. broad triplet. J=6Hz); 
2.10 (3H. singlet); 
2.15 (2H. broad triplet. J=6Hz); 
2.62 (2H. broad triplet, J=6Hz); 
3.09 (1H. doublet of doublets. J=l 5 & 9Hz); 
3.45 (1H. doublet of doublets. J=i 5 & 5Hz); 
3-85 (3H, singlet); 
3.95 (3H. singlet); 
15 4-20 (2H. broad triplet. J=6Hz); 

4.49 (1H. doublet of doublets. J=9 & 5Hz); 
5.40 (1H, singlet. D) ; 
6.87 (2H, doublet, J=9Hz); 
7.16 (2H, doublet, J=9Hz); 
20 8.1-8.4 (1H. broad singlet. D) . 



10 



01 39421 

105 
EXAMPLE 14 

s-{ 4-f 2-(6-Hydroxy-2 ,5.7. 8 - 1 e t rame thy 1 chr oman- 2-vl ) - 
ethoxvl benzyl } thiazol idine-2 . 4-dione 

The reaction described in Example 13 was repeated. 

5 except that 5- { 4- [ 2- ( 6-hydroxy-2 , 5 . 7 , 8-te tra- 

raethylchroman-2-yl ) ethoxy] benzyl } -2-iminothiazolidin-4- 
one (prepared as described in Example 9) was used as the 
starting material. This was subsequently treated as 
described in Example 1(a) and then separated and 

10 purified as in Example 8. to give the title compound, 
whose melting point and mass and nuclear magnetic 
resonance spectra agreed with those of the product of 
Example 8. 

EXAMPLES 15-18 

*5 The procedure described in Example 3 was repeated, 

except that the acetic anhydride was replaced by the 
appropriate acylating agent identified hereafter and. in 
Example 18. a different thiazolidine derivative was 
used, to give the following compounds: 

20 Example 15 



5-[4-(6-butyryloxy-2. 5 .7, 8- tetramethylchr oman-2- 
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chloride. 2 -4-d lon e. usi a? 



Melting at: 147- 150 «< 



Mass spectr 



"n> (m/e): 511 (m*, 



NUCle " Ma9n " 1C «•"«-» spec trun (CDC1 , 4 
(3H - tr iPlet. J=6Hz); 

1- 65-2.2 (13H. multiplet); 

2- 45-2.75 (4H. multiplet). • 

Exampl o i fi 



10 



t4-(6-ben ZO yloxy-2.5 7 a fflt 

ylmethoxy)ben 2 yii thia2n1 2 

Jtnia 2 olidine-2.4-dione fr OB 
anhydride on 



i:;:;;:;- 5 ; (thin 

^veiopmg solvent- a • i w 1 

15 ethy , a U by VOlu ^ fixture of 

e tnyl acetate). 



Mass spectrum (ra/e); 545 

Nuclear Magnetic Resonance Sn. , 

Methyl sul Dh • (hexad ^terat 
Y1 sul Pho X1 de) 6 Ppm; 

7-45-7.85 (3H. multiplet); 
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8.05-8.3 (2H. roultiplet). 
yvample 17 

5_ [4- (2. 5,7. 8-tetramethyl-6-nicotinoyloxychroroan-2- 
ylmethoxy)benzyl)thiazolidine-2. 4-dione. from nicotinoyl 
* chloride hydrochloride. 

Melting at: 196-198°C. 

Mass v spectrum (m/e): 546 (M + ) . 

Nuclear Magnetic Resonance Spectrum (CDCl 3 ) & ppm: 
7.35-7.65 (1H. multiplet); 
10 8.43-8.65 (1H. multiplet); 

8.7-9.1 (1H. multiplet): 
9.4-9.6 (1H. multiplet). 

Example 18 

5-{ 4- [2- (2 . 5.7 . 8-tetramethyl-6-nicotinoyloxychroman-2- 
!5 yl)ethoxy]benzyl} thiazo 1 id ine-2 . 4-dione. from 

nicotinoyl chloride hydrochloride and 5-{4-[2-(6- 
hydroxy-2. 5 .7. 8- tetrame thy lchr oman-2-y 1 ) ethoxy] benzyl } - 
thiazolidine-2 . 4-dione (prepared as described in Example 
14). 



WW 
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Rf value: O.45 f fh i« 1 

(thxn layer chromatography, silica gel 

developing solvent- . .i ^ , 

ivent. i sl by Volume mixture of 

ethyl acetate). an *i 



Mass spectrum ( m /e): 560 ( M + ). 

> Nuc leaC „ a , netic ReBonance spectrun ^ 
dimethylformamide) & ppra; 

7.6-7.85 (ih. multiplet); 
8.5-8.7 (in. multiplet); 
0-9-9.1 (1H. multiplet); 
9-35-9.5 (1H. multiplet). 



10 



15 



I. nuclear magneUc spectra 

U. a b0Ve Examples 15 . 18> oaiy those 

" P ° rted " hich «• 0»«et..l.tl e of th . , acyl 

EXAMPT.P to 
S-r4-f2-Ft hr1.6-h Y Hr» vv - 70... 

Ylmethovy) ^ Pn - , . ■ 

^- £flSm£j ^ olldlnft - ? ,^_linj 1L 

2.4 g of ethyl 3-ta it. 

Y 3 f4 - (6 - ac etoxy- 2 -ethyl- 

- P :o;::ii:::r:;:;:r i "" ho -'-----"- 

a n.trogen etteam for houts ^ 



sir . 
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100-HO°C. At the end of this time. 3 ml of ethylene 
glycol monomethyl ether. 3 ml of water and 1 ml of 
concentrated hydrochloric acid were added and the 
resulting mixture was heated for a further 3.5 hours at 
5 96-98'C. The reaction mixture was then processed as 
described in Example 1(a) and the resulting crude 
product-, in the form of an oil. was purified by column 
chromatography, eluted with a 10:1 by volume mixture of 
benzene and ethyl acetate, to give the title compound. 

10 R f value: 0.29 (thin layer chromatography, silica gel. 
developing solvent: 4:1 by volume mixture of benzene and 
ethyl acetate) . 



+ 



Mass spectrum (m/e): 455 (M ) . 

Nuclear Magnetic Resonance Spectrum ( hexadeuterated 
15 dimethyl sulphoxide) 6 ppm: 

0.90 (3H. triplet. J=6Hz); 
1.5-2.1 (4H. nd): 
1.99 (3H. singlet); 
2.01 (3H. singlet); 
20 2.05 (3H. singlet); 

2.4-2.7 (211. multiplet): 
2.8-3.7 (2H. nd); 
3.94 (2H. singlet); 

4.84 (1H. doublet of doublets. J»9 & 4.5Hz); 



TOT 



. 3 

'1 



Ol 394; 



110 

6 ' 9 ° (2H ' Sublet. J = 9HZ ); 
7.15 (2H. doublet. J=9H2); 
7 -00 (1H. broad singlet. DJ . 

EXAMPf.F r,n. 

^^^^^^^ fl , r - 

r '""""lllll--^ ^ rl i 

1.99 g of ethyl S-M-r/; a „ .. 
•'.3-tr ln et hyachronan . 2 . yliBe 
Propionate. 0 . 42 o£ P «J 2- eMoto _ 

10 — reacted under . ' J J" 1 - - -P-Une 

3.5 hours. flt the „ " l25 -»0-C for 

■*»«. was reacted £ot a addBd - 

15 »» "action »ix tuce Kas t e ° U " at ' 6 - 96 ' C - 

— IU1 and the " u " "*"« d " —m- in 

' " Ude P " du «- »- the 
" OU - ua = Purified by colu„„ u 
"■rough sil ica 9el . . C ° 1Umn c «»*«o,raphy 

y ' elu ted with a 5.1 hv „ , 
« -»». and ethyi acetate . ' * V ° 1U »* «'««.. 

' t0 9lVe the "tie compound. 

—opu, 6 o lve „ c: 4:l by volune mixt ; ce r - o 1 

sthyl acetate). "ixture of benzene and 



i 



.lite 
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Mass spectrum (m/e): 483 (M + ). 

Nuclear Magnetic Resonance Spectrum (CDC1 3 > 6 PPm: 
0.96 (3H. doublet. J=6Hz); 
1.01 (3H, doublet. J=6Hz); 
5 1.71 (2H. doublet. J=6Hz); 

1.8-2.3 (3H. nd); 

3.111 ( f.tt . nlnglot) ! 

2.16 (3H. singlet): 
2.61 (2H. triplet. J=6Hz); 
10 a 3.02 (1H. doublet of doublets. J=9 & 15Hz); 

3.43 (1H. doublet of doublets, J=4 6. 15Hz); 
3.92 (2H. singlet); 
4.33 (1H. singlet); 

4.43 (1H. doublet of doublets. J = 4 & 9Hz); 
15 6.85 (2H. doublet. J=9Hz); 

7.13 (2H. doublet. J=9Hz); 
8.4-9.0 (1H. "broad). 

EXAMPLE 21 

Mnnosodium salt of 5- T 4- ( ft -hvd roxv-2 . 5 . 7 . 8-tetra- 
20 me thvlchroman-2-vlme th 0 xv) benzyl Uhiazolidine-2,4-dione_ 

101 mg of. 5-[4-(6-hydroxy-2.5.7.8-tetramethyl- 
chroman-2-ylmethoxy)benzyl)thiazolidine-2.4-dione were 

suspended in 0.5 ml of 99.5% ethanol. 4.33 ml of a 



15 



20 
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25 



—a to Che ouspel)6lon and tfce nixture m * 

.„ the .oXv. M under ceduC ea ^ 

;; ou " in the — ~- — «. Jp 

the txtle c Mpou „a. ne ici„ 9 « 203 _ 208 . c {wltn 
decomposition) . 

Nuc.ea, „ agneti c Resonance Spec trum (h e* a aeu tetated 
dimethyl sulphoxide) 6 pp m : 
!-30 (3H. singlet); 
1.66-2.10 (2H, multiplet); 

1- 96 (3H. singlet); 

2 - 03 (3H. singlet); 
2 -05 (3H. singlet); 
2.35-2.80 (3H. multiplet); 
3.15-3.35 (1H.. multiplet); 
3-92 (2H. broad singlet); 

4.09 (1H. doublet of doublets J 4 c r. i BP- > 

iecs ' «J = 4.5 & 11.5Hz); mfo.\- 

6- 85 (2H, doublet. J=9Hz); 

7 - 10 (2H. doublet. J=9H Z ); 
7 -42 (in. broad singlet. D). 



Elemental analysis; 

Calculated for C H wr» " 

24 H 26 N0 5 SNa - H 2 0: 

C ' 59 ' 86% - H ' 5.86%; N. 2.91%; 
S. 6.66%; Na. 4.77%. 
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Found: C. 59.78%; H. 5.54%; N. 2.84%; 

S, 6.37%; Na, 5.04%. 

EXAMPLE 22 

5_ r 4-(6-Hydroxy-2, 5.7, 8-tetramethyl-4-oxochroman>2-yl- 
5 methoxy) benzyl 1thiazolidine-2. 4-dione 

A mixture of 1.3 g of ethyl 3- [ 4- ( 6-acetoxy- 
2, 5,7, 8-tetramethyl-4-oxochroman-2-ylmethoxy)phenyl]-2- 
chloropropionate (prepared as described in Preparation 
45), 0.4 g of thiourea and 2 g of sulpholane was heated 

10 at 120-130°C for 4 hours under a nitrogen stream. Then 
15 ml of ethylene glycol monomethyl ether, 4 ml of water 
and 2 ml of concentrated hydrochloric acid were added, 
in that order, to the reaction mixture, and heating was 
continued, but at 70-90°C, for a further 2.5 days. 

l ^ Water was then added to the reaction mixture, after 
which it was extracted with benzene. The extract was 
washed with water and dried over anhydrous sodium 
sulphate. Benzene was distilled off from the extract. 
The residue was subjected to silica gel column 

10 chromatography, eluted with a 5:3 by volume mixture of 
hexane and ethyl acetate, to yield 5- [ 4- ( 6-hydroxy- 
2 . 5. 7, 8- tetrame thy 1-4-oxochr oman-2-ylme thoxy) benzyl ] - 
thiazolidine-2. 4-dione. its softening point was 79-83°C. 
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«a 9 „e tic Re60nance SpectrM 

1.50 MM A 3 ; 6 PP m = 

ou singlet); 

2 -H (3H. singlet); 

2 -22 (3H. singlet); 

2 -56 (3H. singlet); 

2 - 66 (1H. doublet. J=l 5 Hz); 

3- 05 (ih. doublet. J=i 5H2 ). 

I'"' (1H ' dOUblGt " ^ * 

C1H. doublet of doubie ^ J = 

3.95 ciH. doublet. J=10H2); 

4 -° ? (1H ' Sublet. J = ioHz). 
—CIH. doublet of doublets . J-f 
4 '5-5. 2 (in. broad singlet); 
6 '64 (2H. doublet. j a9Hz); 
7 - 13 (2H. doublet. J=9H 2 ). 

EXAMPLE 71 



20 •« " 4 e°;' o r 5 :;r;; - to . nixtuie 

5-r 4 -(6-hydroxy-2.5 7 a t-^ 

temperature for 2 ho stirred at room 

tor 2 hours. Then a i» , 

ne n. a ii w/v aoUeous 



15 



If 
l| 
ft 

III 1 
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1 
#$ 

$■1 
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wmmmm 



sun 



B383BB2B illliini i mammam . 
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solution of acetic acid was added to the reaction 
mixture, and the mixture was neutralized with an aqueous 
solution of potassium carbonate and extracted with ethyl 
acetate- The ethyl acetate solution was washed with 

5 water and dried over anhydrous sodium sulphate. Ethyl 
acetate was distilled off from the mixture under reduced 
pressure, and the resulting residue was subjected to 
silica gel column chromatography, eluted with a 5 : 3 by 
volura^ mixture of hexane and ethyl acetate, to yield 

10 5-[4-(4. 6-dihydroxy-2, 5.7. 8- te trame thylchroraan-2-yl- 
methoxy) benzyl J thiazolidine-2 . 4-dione . Its melting 
point was 102-118°C. 

Nuclear Magnetic Resonance Spectrum ( hexadeutera ted 
acetone and I> 2 0) 6 ppm: 
*5 1.52 (3H. singlet); 

2.01 (3H. singlet); 

2.13 (3H. singlet); 

2.29 (3H. singlet); 

1.9-2.5 (1H. nd); 
20 2.9-3.6 (2H. multiplet); 

4.03 (2H. singlet); 

3.9-4.5 (1H. nd); 

4.6- 5.1 (2H. multiplet); 

6.7- 7.4 (4H. nd). 
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EXAMPLE 7 a 



ot 



^<- ( 7-t- B „m. 6 _ hydroify . 7 m . rhv1 . bLama . a 



in a similar manner to Exampie 22. a mixture o£ 2 9J 
»g of ethyl 3-M-(6-a=etoxy-7-t-butyl-2-met„yl-«- 

oxochroman-2-yl„ethoxy,phenylJ.2-chloropropionate 
(Prepared as described in Preparation 49,. „ mg of 
thiourea and 1 ml of sulpholane was heated. 5 m! of 
ethylene glycol monomethyl ether, l ml of concentrated 

resulting mixture was further heated under reflux for , 

-ours. Ethyl acetate was then added to the reaction 

«««.. and the resulting solution wis washed with 

water and dried over anhydrous sodium sulphate. The 

ethy! acetate was removed by evaporation under reduced 

Pressure, and the resulting residue was subjected to 

silica gel .column chromatography, eluted with a S :l by 

volume mixture of benzene and ethyl' acetate r n • 

x acetate, to give 143 

» g of the desired S-M-n-t-buty,.^^.^^ 
oxochro„an-2-ylmethoxy,benryl J thia Z olidine-2.4-dione. 
Softening point: 95-i07°c. 
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Nuclear Magnetic Resonance Spectrum (hexadeuterated 





acetone) 


6 ppm: 












1.40 


(9H. 


singlet) ; 












1.40- 


(3H. 


singlet) ; 












2.65 


( 1H, 


doublet, J«16.5Hz); 












3 .05 


/in 
\ i-tl. 


QOUDiet, J=16 . bHZ; , 












3 .08 


(1H. 


doublet of doublets. 


J 


= 9 


& 


14Hz) ; 




3.42 


(1H. 


doublet of doublets. 


J 


= 4 . 


5 


& 14Hz); 




4, ,14 


(2H. 


6inglet); 










10 


4.74 


(1H. 


doublet of doublets. 


J 


= 4. 


5 


5. 9Hz); 




6.83 


(1H. 


singlet); 












6.92 


(2H. 


doublet, J=9Hz); 












7.23 


(1H. 


s inglet ) ; 












7.24 


(2H. 


doublet. J=9Hz); 










15 


7.50- 


9.40 


(1H. broad. D) . 











EXAMPLE 25 



5-T4- (6-Ac etoxy-2 . 5 . 7 . 8-tetr a me thy l-4-oxochroman-2-yl- 
niethoxylbe nzyn-2-iminothiazolidin-4-one 

A mixture of 2.0 g of ethyl 3 - [ 4- ( 6-acetoxy-2 . 5 . 7 . 8- 

20 

tetramethyl-4-oxochroman-2-ylmethoxy ) phenyl ]-2-chloro- 
propionate (prepared as described in Preparation 45). 
0.62 g of thiourea, and 3,1 g of sulpholane was heated 
at 120-125°C for 7 hours under a nitrogen stream. The 
reaction mixture was extracted with;benzene and then the 
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benzene was distilled off fco . „ K 

m tne extract w*t-~ 
then added to fh . , Water Wa J 

° the re «idue and the oily i aver 
— ted. The ollr ^ l 1 '**' - ; 

eoxu ran chforaatography rsuccessivei ; e w c ;; h d to h 

5 CD a 2;1 by Volume mixtu * an eluent of , 

— <« — acetate, l^.^ ^ 

:r;: :: : w , 

l4-(6-acetoxir-2. 5 7 o j 
r ' :> ' 7 ' 8 - t etraraethyl-4_ OVft ^ K I 

■ethoxy) benzyl] 2 4 -°*°chroman- 2 - yl J 
enzyi j_ 2 _ xminot;ni .4 

10 0-74 g. This M Udln " 4 -° ne *» a yield of J 

g Thls was further purified h v 4 
.ethyl acetate to oi "crystalli 2ati J 

e - c ° 9»ve the purified hi-, f 
"Siting « „„ 21e . 222 „ c lf " d tltl « =o»po„4 

NUCl " r Ma "«" Resonance spectrum ,* 
"-t^i suipncxiae . D 0| / 



15 



20 



(3H. singlet); 

2 -04 (6H. singlet); 

2 '32 (3H. singl et;; 
2 -35 (3H. singlet); 
2.4-3.5 (4H. nd); 
4 -l3 C2H. singlet); 

4 - 56 UH - do ^let of doublets j < * 

(2H. doublet. J=9H2); } ' 
7 * 14 (2H ' Sublet. J = 9H2J . 



m 

in 

% 

J.i-' j 

?ij . ■ 
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TEST EXAMPLE 1 
F ff C rt op hvperli pidaemia 

The test animals were 8 weeks old male mice. These 
animals were fasted for 18 hours, after which 75 mg/kg 

< of alloxan was injected into the tail vein of each 
animal. Each of the test compounds was administered 
orally at a dose of 100 mg/kg body weight 30 minutes 
before and 24 and 30 hours after administration of the 
alloxan. Blood was collected from an incision in the 

lO^cervical region 48 hours after administration of the 
alloxan. The amount collected was 100 or 200 »1. The 
blood was diluted 10 or 20 times with a physiological 
saline solution and centrifuged (3.000 rpm; 10 minutes) 
to determine the lipid content. 

15 Lipid peroxide was determined as TBA ( thiobarbi turic 

acid) - reacting substance according to Yagi's method 

[K. Yagi: Biochem. Med.. 15. 212-216 (1976)] 

Measurements of cholesterol and triglyceride were made 
according to the enzyme method. A Determiner TC (a 

20 registered trade mark of Kyowa Medix) kit was used for 
the measurement of cholesterol and Triglyceride 



«easurin g Agent (CPO- £ . chl o Cophenol color 

-nod, (Wako Jyunyaku) kU was jsed trigiyceri ; e 

As a Pontrol . the procedure tepeate ^ 
that no te6t compound was administered. 




5 The test compounds were as follows: 

Compound A: 

s-r,- (6 - hy a co;cy . 2 . 5 . 7 . 8 . tetramethyichtoman _ 2 

invention) ; 
10 Compound B: 

dione (a prior * n- ~ 

\« prior art compound). 
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TABLE 1 



agent 


No. of 
animals 


lipid 
peroxide 
(nmol/ml ) 


triglyceride 
(mg/dl) 


cholesterol 
(mg/dl) 


Control 


10 


36.8+6.9 


63 6+128 , 


81.3+4.7 


Compound A 


10 


16.8+1.5 
(P<0.02) 


270+3 3 
(P<0.02) 


59.6+1.4 
(P<0.01) 


— ■ — * 

Compound B 


10 


29.9+5.2 
(NS) 


5 8 6+127 
(NS) 


72.5+5.6 
(NS) 



10 NS = not significant. 



As shown in Table 1. Compound A of this invention 
significantly inhibited lipid peroxide, triglyceride and 
cholesterol, but the comparative compound did not 
exhibit such an inhibitory action. 

TEST EXAMPLE 2 

15 . 

Effect On Blood Sugar 



The test animals employed were male mice of the 

C! BL/6J-0b/0b strain aged about 4 months. The 
57 

animals were employed in groups of 4 for each test. 
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Compound A and the same prior art Compound B as was 
used in Test Example 1 were mixed at a level of 0.2% by 
weight with a powder feed (MM-l. Funabashi Farm) and 
given freely to the mice for 2 weeks, during which time 
5 water was also freely available. At the end of the 

experiment, blood was collected from a vein in the tail 
and the blood sugar level was determined by the glucose 
oxidase method. A control group was treated similarly, 
except that the active compounds were omitted. 

With the blood sugar level of the control set 
arbitrarily at 100. the blood sugar level of Compound A 
was 57 and that of Compound B was 56. indicating an 
excellent ability to reduce blood sugar levels. 

PREPARATION 1 

T 

16.1 g of 6-hydroxy-2.5.7.8-tetramethyl- 
chroman-2-ylmethanol were dissolved in 70 ml of dry 
dimethylformamide. 3.0 g of a 50% w/w suspension of 
sodium hydride in oil (which had been washed with 
20 cyclohexane 3 times) were added gradually to the 

resulting solution at 5-10-c. with stirring and under a 
nitrogen stream. The mixture was reacted for 1 hour at 
room temperature, and then the solution was ice-cooled 
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to 3-5-C and 5.5 g of chlorome thyl methyl ether 
dissolved in 40 ml of dry benzene were added dropwise. 
After the whole of this had been added, the solution was 
reacted for 1 hour at room temperature. The reaction 
5 mixture was then poured into ice-water and extracted 
with cyclohexane. The extract was washed four times 
with a*5* w/v aqueous solution of sodium hydroxide, and 
then with water. It was then dried and the solvent was 
distilled off under reduced pressure, giving the desired 
10 6 _ (methoxymethoxy ) -2 .5.7. 8-tetr amethylchr oman-2- 

ylme*hano,l. , on thin layer chromatography, the Rf value 
was"o.45 [silica gel; developing solvent: benzene: ethyl 
acetate = 4:1 by volume]. 

Nuclear Magnetic Resonance Spectrum (CDC1 3 > 6 ppm: 
15 1.21 (3H. singlet): 

1.6-2.0 (3H. multiplet): 
2.07 (3H. singlet); 
2.15 (3H. singlet); 
2.19 (3H. singlet): 
20 2.6 (2H. broad triplet. J=9Hz): 
3.60 (3H. singlet); 
3.63 (2H. singlet) : 
4.85 (2H. singlet). 
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££EPARATlON_2 
^,5,7 fl- t( >t faB . >h , 

6 -<-««»xy..u,o Jty ,- 2 . s , 7>8 _ 

benzene were a^,?^.- dry 
were adaed. and the miirt-,,-,* 
10 • mixture was reaei-o* * 

under . nitrogea strean « d «•« - 

* this solution whi, * 9> e " added t" 

whilst co„ Ung with M 

the «as continued for x h 

"action *i x ture was then " The 

15 Pouted into ice-„at.r *„„ 

extracted with ethvi acetate. The extract ' 
"i" water, and dried over anhvd """" 

- — nt„as « sti u e : — . 

crude oil This f ' leav ^g a reddish brown 

"** wcis SUblecfo/1 ^ • , . 

c h to B ato 5 ra P hr. eiuted rirst Wl T ^ 
20 o f benrene and c,c oh e / * ^ 

— • * — 6 r oii.r ;;: lr r - — 

6 - ( »" h ^-t h oxv,. 2 . 5 . 7<8 . tetr4ne 

-t hyl)chroman> MB « C4-n.tropheno.cv. 

"ithbentene R£ v , ' * «'» «l« ei 

961: devel »"in 3 "Xvent.-benzene, 
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Nuclear Magnetic Resonance Spectrum (CDC1 3 ) 6 ppm: 
1.41 (3H. singlet): 
about 2 (2H. roultiplet): 

2.05 (3H. singlet): 
5 2.14 (3H. singlet): 

2.18 (3H. singlet): 

2.6 (2H. broad triplet. J=9Hz); 
3.60 (3H. singlet): 

3.95 and 4.09 (2H. AB type. J=9Hz): 
10 4.86 (2H. singlet): 

6.96 (2H. doublet. J=9Hz); 
8.19 (2H. doublet. J=9Hz). 

PREPARATION 3 

A. H Yarnvv-2.5.7.B-r.atramethv l-2-f4-nitrophenoxYmethYl)- 
15 chr oman 

32.8 g of 6-(methoxymethoxy)-2.5.7.8-tetramethyl-2- 
(4-nitropHeno.xymethyl)chroman were dissolved in 300 ml 
of acetic acid containing 5.3 g of a 10% w/w aqueous 
solution of sulphuric acid, and the mixture was heated 
20 for 10 minutes at 60-C. The reaction mixture was cooled 
and then poured into a mixture of 420 g of sodium 
bicarbonate and 1 kg of ice and extracted with ethyl 



> 



126 



acetate, Th© - 3 
The extract »a, washed „ lth „«„ 1 

over anhvdrous SO di un eulphate Tfae dri " I 

*• the extraer • 

veU„ wish powder the d , 8 liSht 

der. the deexred 6-hydroxy-2.s 7 . , 
-ra„eth yl - 2 . (4 . nltrophenoxyB6thyi)cht • - 

114-116°C. "eating at | 



10 



15 



Nuclear Magnetic Roe«„ 

I« C,H • SP6Ctr,,m (CDC1 3"PP- 

x -«i (3H. singlet); 

about 2 (2H. multipiet); 

2 -06 (3H. singlet); 

2 -lO (3H. singlet); 

2.15 (3H. singlet); 

2-6 (2H. broad triplet. Js6 Hz); 

4-05 (2H. AB Type. j =9H2); 
4-25 (1H. broad singlet); 
6 '96 (2H. doublet. J=9H 2 ); 
8-16 (2H. doublet. J=9H 2 ). 



£EEPARATlONfl 



■§- =Acetoxy-7 ^ 7 fi .^^ 



20 



Chromai 



^^^^^i^nitr. 



20.4 g of 6-hydroxy- 2 5 7 „ ^, 

. * '^'^-tetraraethyl-z, 

(4-mtrophenoxyraethvlichr^ 

* etn yi)chroman were dissolved in , 
Pyridine. and . Wnile sM , ed in 60 -«*■<* 

6 Stlrring ' 30 ml acetic anhydride 




SBSBBBB a hi ■ 11 — 
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were added dropwise at 10«C. The mixture was gradually 
restored to room temperature and then reacted for 1 hour 
at 30»C. The reaction mixture was cooled and then 
poured into ice-water and extracted with a 1:1 by volume 

S mixture of benzene and cyclohexane. The extract was 
washed well with a 2% w/v aqueous solution of 
hydrochloric acid and then with water, after which it 
was dried over anhydrous sodium sulphate. The solvent 
was removed by evaporation under reduced pressure. 

10 giving the desired e-acetoxy-2. 5.7. 8-tetramethyl-2-(4- 
nit.rophenoxymethyl)chroman. Rf value on thin layer 
chromatography: 0.64 [silica gel: developing solvent; 
benzene and ethyl acetate = 10:1 by volume] 

Nuclear Magnetic Resonance Spectrum (CDC1 3 > 6 ppm: 
15 i.4i (3H. singlet) ; 
1.98 (3H. singlet): 
about 2 (2H. muTtiplet); 
2.02 (3H. singlet); 
• 2.05 (3H. singlet) ; 
20 2 . 31 (3H. singlet); 

2.6 (2H. broad triplet. J=6Hz); 
3.9B and 4.10 (2H. AB Type. J=9Hz); 
6.97 (2H. doublet. J=9Hz); 
8.20 (2H. doublet. J=9Hz). 
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PREPARATION 5 



Ol 



^^^^^^ 

chroma n ~ " 1 — 

^ 24.3 9 o£ «-»c.toxy-a.s.7.e-t.tr.».thyl- 2 - ( «. 

»it<o P „enoxy„,eth,x,chro,.a„ were diBsoive<i ^ a ^^^^ 
. •« 200 .x o£ methanol and 20 nl o£ benjene iea ^ M 
for 3 hours undet a hydrogen pressure o£ 
"ch (3 .x-3.a bars,. uslng pearl . s a<jdin9 
apparatus, in the pre sence 0£ 7 , o£ 1Q% ^ 
PalXaaiu„,-o„-carbon. The palla<lluB . on _ caci)on • 

" m ° V6d ^ the reaction .,«„. and 

"""" " ith 3 miXCU " •« "0 « or acetone ana eo ral o f 
concentratea hyarochXoric acia. The fSl trate ana the 
washing were ccbinea ana the rai xture was neutraXUea 
«ith soaiura bicarbonate m. . , 

The sol «nt was then aistilXed 
o «. ana the cruae cr.stais obtainea were aissoivea in 
e £1 acetate. The ethyi acetate eoiution wae washea 
« th water ana ariea over anhyaroue soaius, suiphate. 
The ethyX acetate wae then aistixxea £con the extract, 
na the cruae substance obtainea was washea with a X:X 
volume mixture or 

" CrC1 ° h ""><- 'ivin, the 

aesxrea 6-acetoxy-2- H-a.inophenoxvmethyX 5 , a 

tetra-ethylchroman. » eltl »* at hs-mo-c. ' ' ' 
Nucxear „a g „etic Hesonance Spectru, (CBC1 , ppm: 
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1.42 (3H. singlet); 
about 2 (2H, multiplet); 
2.00 (3H, singlet); 
2.04 (3H. singlet); 
5 2.10 (3H, singlet): 
2.31 (3H. singlet); 

2.6 (2H. broad triplet. J=6Hz): 

3.37 (2H. broad singlet); 

3.80 and 3.95 (2H. AB Type. J=9Hz): 
10 6.62 ; a2H. doublet. J=9Hz): 

6.78 (2H. doublet. J=9Hz). 

PRFPARATION 6 

F .„ y i •._ ra -f6- a cetnvv-2.S.7. fl - t . etram ethYlrhroinan-2-Yl- 
rn fh n v y) P h e nvn- 7 -rhloropropionate 

15 17.5 g of 6-acetoxy-2-(4-arainophenoxymethyl)- 

2.5.7. 8-tetramethylchroman were dissolved in a mixture 
of 130 ml of acetone and 30 ml of water, and 13 ml of 
concentrated hydrochloric acid, followed by 4.3 g of 
sodium nitrite dissolved in 8.5 ml of water, were added 
20 dropwise. with ice-cooling, to the product. 37.3 ml of 
ethyl acrylate were added dropwise. and then 680 mg of 
cuprous oxide were added gradually to the product, 
whilst keeping its temperature at 40-43-C. Generation 
of nitrogen terminated after about 30 minutes. Benzene 



T 



10 



15 




ol39 < 

ZlT °" thl " laYer o., 

— x de ;;:r — — 

J * Melt i«g Point l48 -i 49 o c> 

Nuclear Magnetic R» e ~ 

.9 etxc Resonance Spectrum (CDCl 1 * 
C3H. singlet); CCD « 3 ) « ppm: ■ 

ab ™t 2 (2H. multipiet); 
2 -10 (6H. Singlet); 

2 - 1 5 (3H, Singlet); 

2 ' 6 (2H ' br ° ad trlpi. t . J=6H2; . 

3 - os (la . doublet Qf ' 

«• — t of double - & 

3 -«3 and 3 . 98 ( 2H in 5 & 7 * 5HZ); 

(2H. AB type. J =9 Hz); 

4 ' 4 ° (1H ' tCi ^t. J = 7 . 5H2); 
ab ° Ut 6 (2H ' bred singlet)- 
6 ' 85 C2H ' doublet. j, 9H2); 

7,14 (2H ' Sublet. J-9H,,.' 




20 



°-» .. or eth« 3 -M. (6 . a c . texy . 2 5 7 B 



ethanolic soluti 



on of 
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B odium ethoxide (prepared by dissolving 49.0 mg sodium 
in 2 ml of absolute ethanol) was added dropwise. under a 
nitrogen stream at 10-13°C. to the resulting solution. 
The mixture was then reacted for 21 hours at 0 - S°C. 
5 after which 0.22 g of concentrated hydrochloric acid 
dissolved in 99.5% ethanol was added dropwise. with 
ice-cooling. The solvent was then distilled off from 
the reaction mixture under reduced pressure; the 
separated light reddish oil was extracted with 
10 chloroform: and the extract was washed with water and 
then dried, over anhydrous sodium sulphate. The crude 
product obtained by distilling the chloroform off from 
the extract under reduced pressure was subjected to 
silica gel column chromatography, and the desired ethyl 
15 2-chloro-3-[4-(6-hydroxy-2, 5 .7. 8- te t r amethyl- 
chroman^-ylmethoxy )phenyl ] propionate was obtained from 
the fractions eluted with benzene. Rf value on thin 
layer chromatography: 0.60 [silica gel; developing 
solvent; benzene : ethyl acetate = 10:1 by volume]. 

20 Nuclear Magnetic Resonance Spectrum (CDC1 3 ) & ppra: 

1.23 (3H, triplet. J=7.5Hz); 

1.40 (3H, singlet); 

about 2 (2H, multiplet); 

2.10 (6H, singlet); 
25 2.15 (3H. singlet) ; 

2.6 (2H, broad triplet, J=6Hz); 
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3-05 (1H. doublet or a . 

uxec of doublets t i - 

3.30 VlH ^ t6 ' Jsl5 & 7.5H2); 

C1H. doublet of d 

3.83 and 3 95 5 & 7 - 5 «*>: 

• 9S (2H ' AB Type. J« 9 „ 2) . 

4 -16 (2H. quartet t e 

quartet. J=7.5Hz); 

4 - 1 S (1H. singlet); 
4 ' 36 C1H. ttipie t / J=7 . 5H2); 
6 * 85 (2H ' Sublet. J = 9H2) , 
7 ' 13 (2H ' Sublet. J = 9Hz) . 



01 



10 of the 



111 ^ fol ^-ing Preparati 



Slgnals °f the nuclear 



ons 10-38. only tho 



se 



WMch are "levant to the 



magnetic resona 



Parts 



reported. 



compounds prepared ar 



nc e spectr* 



The PCOCedu " Ascribed in Pr . 

15 ^ -ing the a Ppropriate ' - Seated. 

p dce chroman starring 
^ f -l oving Compounds: —rial. to. 



6-hydroxy- 5 .7.8-tri 



n.ethyl- 2 _ (4 . nitrophen 



oxy methylJcnroman 



Melting at- i e 

* 167. 5-i69<> c . 

20 Mass spectrum , 

Peotrun. (m/e); 343 (fJ+ 
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Rf value: 0.60 (thin layer chromatography, silica gel. 
developing solvent: 9 : 1 by volume mixture of benzene and 
ethyl acetate). 

Nuclear Magnetic Resonance Spectrum (CDC1 ) 6 ppm: 

3 

4.23 (1H, singlet, D) ; 
7.05 (2H, doublet. J=9Hz); 
6.23 (2H. doublet, J=r9Hz). 

Pre paration 11 

6-hydroxy-2.7-dimethyl-2-(4-nitrophenoxymethyl)chroman. 

Rf value: 0.45 (thin layer chromatography, silica gel. 
developing solvent: 10:1 by volume mixture of benzene 
and ethyl acetate). 

Mass spectrum (m/e): 329 (M + ). 

Nuclear Magnetic Resonance Spectrum (CDC1 3 ) 6 ppm: 
4.03 (1H. singlet. D); 
6.95 (2H. doublet. J=9Hz); 
8.20 (2H. doublet. J=9Hz). 

Prepara tion 12 



7-t-butyl-6-hydroxy-2-methyl-2-(2-(4-nitrophenoxy)ethyi]- 



01 



chroman. 



138 



R f value: 0.71 ffh! 

1 Uhln chromatography B «,< 

developing solvent- 5-, k gel - 

hvl 5 - lb - V — mixture of 

KaS6 <PiCt «« («/•): 385 CM*,. 



Nuclear Magneti 

4 ' 34 (1H. singlet. D ) ; 
6 * 9? (2H * *ottbl. t . J=9Hz); 
8 * 21 (2H - Sublet. j, 9Hz)> 



Spectrum (CDCl ) « ppm . 



6-hydroxy-7.8-di„,ethoxy- 2 5 * • 
Phenox y ,ethyi Jchcoman * 

Melting at: U*- 121 . c 



tro- 



Mas 



6 6pectr «» (m/e ): 403 (M+) 



15 



Rf value: 0 40 r + u- 

(thin lavpr m w 

•««rl acetate,. ' * Wl « •'««, 



:e of benzene and 



Nuclear Magneti 



Resonance Spectrum (CDC 1 ) . 



ppm; 



f 

. if- 

1 



I 
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chroman. 



R f value: O.71 fru ir . , 

(thin layer chromatography sillea 
developing solvent- 5 ., k gel * 

ent - 5 *1 by volume mixture k 
•thyl acetate) benzene a 



Mass spectrum ( ra /e): 3 B5 (M + ,. 

-clear Magnetic Pe sonance Spectrum - 

ciH. singlet. D} . 3> ' PP-S 

~ 6.97 (2H . doublet. J=9H2); 

8,21 {2H ' doublet. J=9Hz). 

10 tearation_l3 



6-hydroxy-7. 8 -dimeth 
Phenoxy)ethyl Jcnroman< 



°^-2.5-dimet h yl. 2 . f2 _ (4 _ nicro _ 



Melting at: 119-121- C . 
Mass spectrum (m/e): 403 (M + ) 

Rf value: 0.49 rth<» 1 

•«» (thin layer chromat. 



15 

»aiue: O.49 f rh ,-„ 1 

(thin layer chromatography siliM , 
developing solvent: 9-1 bv / ffe1 ' 

9.1 by volume mixture nf k 
ethyl acetate). benzene and 



— asnetlc Resonance speetrum |die 
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5.43 (1H. singlet. D) ; 
6.99 (2H. doublet. J=9Hz); 
8.23 (2H. doublet, J=9Hz). 

Preparation 14 

5 6-hydroxy-2.5.7. 8-tetramethyl-2-[2- (4-nitr ophenoxy) ethyl] 
chroman. 

Rf value: 0.33 (thin layer chromatography, silica gel. 
developing solvent ^ .10 : 1 by volume mixture of benzene 
and ethyl acetate). 

10 Mass spectrum (m/e): 371 (M + ). 

Nuclear Magnetic Resonance Spectrum (CDC1 3 ) 6 ppm: 
4.21 (1H. singlet. D); 
6.95 (2H. doublet. J=9Hz); 
8.20 (2H. doublet. J=9Hz). 

15 preparation 15 

2-ethyl-6-hydroxy-5 . 7. 8- t rime thy 1-2- ( 4-nitr ophenoxy- 
me thy 1 ) chroman. 

Rf value: 0.42 (thin layer chromatography, silica gel. 
developing solvent: 20:1 by volume mixture of benzene 



140 

and ethyl acetate). 

Mass spectrum (m/e): 371 (m + ). 

Nuclear Magnetic Resonance Spectrum (CDCl,) 6 ppm: 
4.20 (1H. singlet. D); 
5 6.98 (2H. doublet. J=9Hz); 
8.18 (2H, doublet. J=9Hz). 

Preparation if. 



6 -^"^-^i«butyi.s.7.e-trin,et. lyl - 2 - f4 . nltrophenoxy 
methyl )chromart. 



10 



M value: o.4 2 (thin !a yer c h ro„at 0gr ap hy . sllica Jel 
aevelcpin, advene: b y v olume mlxture o£ benj6ne 

and ethyl acetate). 



Mass spectrum (m/e): 399 (m"*"). 

Nuclear Magnetic Resonance Spectrum (CDCl, 6 ppm: 
15 4.22 (1H, singlet.. D) ; 



6.98 (2H. doublet. J=9Hz); 
8-18 (2H. doublet. J=9H2). 
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PREPARATIONS 17-2 3 

Using the corresponding 6-hydroxy compounds prepared 
as described in Preparations 10-16 above, the procedure 
of Preparation 4 was repeated, to give the following 
5 6-acetoxy compounds: 

Preparation 17 

6-acetoxy-5.7. 8-tr iraethyl-2- (4-nitrophenoxymethyl ) chroman. 
Melting at: 132-134°C. 

Rf value: 0.66 (thin layer chromatography, silica gel. 
10 developing solvent: 9:1 by volume mixture of benzene and 
ethyl acetate). 

Mass spectrum (m/e): 385 (M + ). 

• Nuclear Magnetic Resonance Spectrum (CDC1 3 ) 6 ppm: 
2.31 (3H. singlet): ■ 
15 7.05 (2H. doublet. J=9Hz); 
8.23 (2H. doublet. J=9Hz). 

Preparation 18 



6-acetoxy-2.7-d imethyl-2- (4-nitrophenoxymethyl) chroman. 



142 



« va lue: 0 .„ (tM „ layer 

d 7 10Pln ' 80l " e " t - — » vo 1UB e 
and ethyl acetate). 

Mass spectrum (m/e): 371 (M + ). 

* -cl... „a gnetic _ ^ 

2.23 (3H # Singlet); 
6-95 (2H. doublet. J=9Hz); 
8.20 (2H. doublet. J=9Hz). 

Prepara tion lo 

10 6 - a "toxy-7-t-butyl-2- m ethyl-2-r2 n'. 

chroman. "-»"roph.noxy,.thyl J 

" -I-: 0.21 Uhin layer chromatography. si iica gel 
developing solvent- ^n-i k 

7 V ° 1Ume mixtUre of ^nzene 

and ethyl acetate). 
15 Mass spectrum ( m /e): 427 ( M + ). 

Nuclear Magnetic Resonance <?n<,.,. 

sonance Spectrum (CDC1 3 ) 6 pp m; 

2-29 (3H. singlet); 

6.95 (2H. doublet. J=9Hz); 

8.21 (2H. doublet. J=9Hz). 
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vreva r * tAon 20 

6 .acetoxy-7.8-dinethoxy-2.5-dimethyl-2-[2-(4-nitro- 
phenoxy) ethyl ]chroroan. 

Rf value: 0.45 (thin layer chromatography, silica gel. 
5 developing solvent: 9:1 by volume mixture of benzene and 
ethyl acetate) . 

Mass spectrum (m/e): 445 (M ) . 

Nuclear Magnetic Resonance Spectrum (CDCI3) 5 PP m: 
2.33 (3H. singlet); 
10 6.99 (2H. doublet. J=9Hz): 
8.23 (2H, doublet. J=9Hz). 

P reparation 21 

6 .,cetoxy-2.5.7.8-tet«me<:hyl-2-t2-(4-nitrophen<»xy)eth y l] 
chroman. 

15 Rf value: 0.38 (thin layer chromatography, silica gel. 
developing solvent: 10:1 by volume mixture of benzene 
and ethyl acetate) . 



Mass spectrum (m/e): 413 (M ). 
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Nuclear Haanetic Be.onance Spectrum ,«!,, ... ppm: 
2 -31 (3H. singlet); 
6-95 (2H. doublet. J=9Hz); 
8.20 (2H. doublet. J=9Hz). 



Preparation 7? 



6-acetoxy-2-ethyl- 5 .7.8-tri 
methyl )chroroan. 



raethyl- 2 -(4-nitrophenoxy- 



10 



« 0.44 (thin layer CIlromatogcaphy . clUca 

-ve loping solvent: 4;1 br ^^^^ of ^ io ^- 

and ethyl acetate) . 



Mass spectrum (ra /e): 4i3 (M + ). 



Nuclear Magnetic Re 



15 



2 -31 (3H. singlet); 
6 -98 (2H. doublet. J=9Hz); 
8-20 (2H. doublet, J=9Hz). 



sonance Spectrum (CDC1 ) 8 



ppro: 



Preparation 



6-acetoxy-2-isobutyl_ 5 .7.8-tri 
methyl)chroman. 



raethyl-2-(4-nitrophenoxy- 



Rf value: o ai rn,<~ -i 

"•41 (thin layer chromat 



ography. silica gel. 
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developing solvent: 4 : 1 by volume mixture of cyclohexane 
and ethyl acetate) . 



Ha 



68 spectrum (m/e): 441 (M ). 



Nuclear Magnetic Resonance Spectrum (CDC1 3 ) & ppm: 
5 2.32 (3H. singlet); 

6.98 (2H. doublet. J=9Hz); 
8.17 (2H. doublet. J«9Hz). 

PREPARATIONS 24-30 

Following the procedure described in Preparation 5. 
10 but using the .appropr iate nitrophenoxy compounds 
prepared as described in Preparations 17-23. the 
following compounds were prepared: 

Pr eparation 24 

6-acetoxy-2-(4-aminophenQxy.methyl)-5.7.8-trimethylchroman. 
15 Melting at 162 . 5-164 . 5°C. 

v 

Rf value: 0.11 (thin layer chromatography, silica gel. 
developing solvent: 9:1 by volume mixture of benzene and 
ethyl acetate). 



5 
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Maes spectrum (m/e): 355 (M* ) . 

(2H. singlet. D) ; 
, 6 ' 65 C2H. doublet. J=9Hz); 
6 - 8 5 (2H. doublet. J=9Hz). 

PreDar a ti» n gs 



6- 



» v.l„. s „. S2 (tMn uyer chromat 

developing solvent: i-i hv , , * ' 

10 e^l acetate,. 1 - lt — ^eo fben2eneand 



Mass. spectrum (ra/e): ^ 

Nuclear Magnetic Resonance SDe ,, 

a , n , Spectrum (CDC1 , 6 Ppro: 

3 -30 (2H. singlet. D) • 3 



15 



6 -60 (2H. doublet. J=9H Z ); 
6 -76 (2H. doublet. J=9H 2 ). 

££i &aratinn^ 

s-ace to) c y . 2 . u . (4 . aminophe ^ ^ 

chroman. t - b utyl-2-methyl- 
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Rt vaxue: ..« (««» !«.« rt " M "'" tW ' ""^ , 
0 eve l0P in 9 .«* "V vo 1U »e .ix tUte o £ an, 

ethyl acetate). 

Mass spectrum («/•): 397 (M + ). 

Nuc lear Magnetic Resonance Spectrum ICDCL,) • PP- 
2 .97_3.53 (2H. broad singlet. D) : 
6.63 (2H. doublet. J«=9Hz). 
6 .77 (2H. doublet. J-9HZ). 

pre parat ion 27 

.„ tKull 7 s-dimethoxy-2 . 5- 
10 6-acetoxy-2-l2-(4-aminophenoxy)ethyl]-7.8 

dimethylchroman. 

Rf value: 0.43 (thin layer chromatography, silica gel. 

wnt. 1-1 by volume mixture of benzene and 
developing solvent, l • i oy 

ethyl acetate) . 
15 Mass spectrum (m/e): 415 (M + ). 

N u cl ea C Magnetic Resonance spec.ru. (CDC1,) « PP- 
3.23 (2H. broad singlet. D) ; 
6.61 (2H. doublet. J=9Hz). 
6.77 (2H. doublet. J=9Hz). 



ot 
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394^ 



preparation 



28 



6-acetoxy- 2 - f2 _ (4 _ aminophe 

chroman. J ' 5 ' 7 ' 8 - te trameth r 

lvalue: 0. l4 C thin layer chromatography 
developing solvent; w 5 "lie. gel. 

ethyl acetate, x*t«r. of b en 2ene 



Mass spectrum (m/eJ; 383 (M+) 



N — Ka gnetic Resonance * 

3 '28 (2H. singlet. D) . 3> * ^ 

6.61 (2H. doublet. J=9H2J; 
6 ' 75 (2H - Sublet. J = 9 Hz). 



t"L Ce T y " 2 " (4 ' amin ° PhenOXyrae ^ 7 8 

trimethylchcoman. ' 



15 Melting at: 123-124« C . 



R f value: 0 00 

09 Uhln la rer chromatography sill 
developing solvent- 5., h XllCa gel ' 

nc * 5 - 1 by volume iBixt„r a , 
an d ethyl acetate,. ° f c ^lohexan e 



.it 
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+ , 



Has. spectrum (»/«>: »3 (« >• 

Nucl ear Ma,netic Resonance Spectrun (CDC!,, a PP- 
2.8-3-5 (2H. broad singlet. D) : 
6.59 (2H. doublet. J*9Hz). 
6.76 (2H. doublet. J=9Hz). 



rrirr ararion 30 

e-ace«xy-2-(,-aminophenoxymet h yl)-2-isobutyl- 6 .7.e : 
trimethylchroman. 



Melting 



at: 137-138°C. 



10 



15 



« value: 0.11 (thin layer chromatography, silica gel. 

r- 4-1 bv volume mixture of cyclohexane 
developing solvent. 4.1 oy voiu 

and ethyl acetate). 

Mass spectrum (m/e): 411 (M + ). 

Nuclear Magnetic Resonance Spectrum (CDC1,) * P pm: 
2.7-3.4 (2H. broad singlet. D) : 
6.61 (2H. doublet. J=9HZ): 
6.77 (2H. doublet. J=9Hz). 



01 




Allowing the procedure describe • - 
-i- the a Ppropriate sta S ; ^ *» — tion 

compounds were prepared: *>Uovi» ff 



ethyl 3-f 4 -( 6 . acet 

-thox y ; phenylJ . 2 . chi ' — ^chro roa n- 2 - yl . 

chlor °Ptopionate. 

R f value: 0.70 frh ^ , 

/KJ (thin layer ri,, 

•«W acetate,. ' ai " U " » £ a 



nd 



Ma " spectrum (m/e) . 



474 ( M + ). 



Resonance s P ect Ium (CDC1 . . 



hydr «y-2.s.7.e-tet 



ramethyl- 
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cht .».n-2-yX>etnoxy)PhenyX)propiona.te. 

B£ ..« («*» Xayer siUca ,eX 

T.velopin, soXvent: 20 = X fy voln»e nixture o £ b en»ne 
and ethyl acetate). 

5 Mass spectrum (m/e): 460 (M + ) . 

Nuc lear Magnetic Resonance Spectrum CCDC1,, • PP- 
2.6 (2H. broad triplet. J=6Hz): 
3.11 (1H. doublet of doublets. J-IS ,7.5Hz): 
3 . 27 (1H. doublet of doublets. J-1S * 7.5Hz): 
10 4.05-4.5 (6H. multiplet) . 



Prepara 



tion 3 3 



phenyl]-2-chloropropionate. 

n 4S (thin layer chromatography, silica gel. 
Rf value: 0.45 (rnin 

, m i V fiire of benzene 
«... ->n-i bv volume mixture «j- 
15 developing solvent: 20.1 by vo 

and ethyl acetate).. 

Mass spectrum (m/e): 460 (M + ) . 

Nucl ear Magnetic Hesonance Speetru, 
2.7 (2H. broad triplet. J.6HO: 
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3 -12 (1H. doublet of doublets j u , 

3.27 (1H. doublet of doublets j 1B , 

ouoiets. J.15 & 7.5Hz); 

3-8-4.45 (5H. Wiltiplet). 



preparation 



5 



ethyl 3-{ 4 - t 2-(6-acetoxv 7 t- k 

2-v 1)eth , ° Xy - 7 - t - bu W-2-»ethylchto»an- 
y i)e th ox yJphe n y i } . 2 _ chlocopropionate 

« v alue; o. 53 (tMn layer chromat 

devpiA^j 9 • silica oel 

developing solvent- in-i w ' 

C - 10 - 1 b Y volume mixture «r k 
* «nd ethyl acetate). f b8Men « 

Mass spectrum (m/e): 516 (M + ). 

Nuclear Magnetic r«~~ 

2 7 ,„ " SPeC " Um ,CDC V • PP-: 

2 - ? (2H ' tri P i et . j. mz) . 3 

(1H. do„Met c £ doublets . 
4.03-4.50 (5H. muitipiet). 
^£ej&a ration i«; 
ethyl 3-(4-r? , c 

chroman-2-vl^rh , ' ~ 2 • 5 -<3in>ethyl- 

«n ^-yi)ethoxyJphenvl 1 ■> ~m 

rjpnenylj-2_ chloroprop . onate ^ 
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,„ ent ; 9.1 by volume mixture of benzene and 
developing solvent. 9 . i oy 

ethyl acetate). 



Mass 



spectrum (m/e): 534 (M ). 



Huclear Magnetic Resonance Spectrum (CDC1,) • PP- 
5 2.6 (2H. broad triplet. J=6Hz): 

3.10 (1H. doublet of doublets. J-15 6 7.5Hz); 
3.27 (1H. doublet of doublets. J-1S & 7.5Hz); 
4.07-4.46 (5H. multiplet) . 

* 

Preparat ion 36 

.r>c-7 n-r et raroethylchroraan-2- 
10 ethyl 3 -l4-[2-(6-acetoxy-2.5.7.8-tetram 

yl)ethoxy]phenyll-2-chloropropionate. 



Rf va! 



aue: 0.39 (thin layer chromatography, silica gel. 

... bv volume mixture of benzene 

developing solvent: 20.1 by voiu 

and ethyl acetate) . 
15 M ass spectrum (m/e): 502 (M + ). 

Nuclear Magnetic Resonance Spectrum (CDCl,) S ppm: 
2.6 (2H. broad triplet. J=6Hz): 
3.06 (1H. doublet of doublets. J-15 & 7.5Hz): 
3.32 (1H. doublet of doublets. J-15 & 7.5Hz): 
20 4.05-4.45 (5H. multiplet). 



£re£aratXon37 
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10 



ethyl 3-r4.r#: - 

R f value: 0.33 /rui 

(thin layer .-k, 

«« •«« acetate,. °* ben "ne 

=Pectru» {n/e): S02 ^ 

— eat „ agnetic Resonance 

«H. broad trlplet j (CD «3' « PP-: 

< 1H . aoublet of doubiets ; 

3 -30 C1H. doublet of h 7 'SHz); 

3 -90-4.45 fSH & 7 ' 5H2); 

*-« ; > C5H. multipiet). 



ethyl 3-r4_rfi - 

2-ylmethoxy)p henylJ _ 2 eh _ ' ' 8 " trimet >^chro,nan- 

7 J 2-chloropropio„ ate . 

Rf value: 0.44 , rh <- , 

(thin layer r-h- 

— Pin , solvent: 100 y " chr 7"-— -»»-■«. 

«>* « hW ecetate, " V ° 1Ume " iXtU " ° £ «-«... 



*"a ethyl acetate). 
*- -Pacttu„ (m/e); 530 (m » 
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Nuclear Magnetic Resonance Spectrum (CDClj) 5 ppm: 
2.6 (2H. broad triplet. J«7Hz); 
3.05 (1H. doublet of doublets. J»15 & 7.5Hz); 
3.30 (1H. doublet of doublets. J«15 & 7.5Hz); 
3.90-4.45 (5H. multiplet). 

PREPARATION 3 9 

2- (6-Benzyloxy-2 . 5 , 7 . 8-te t r ame t hy lchr oman-2-yl ) ethanol 

Following the procedure described in Preparation 1. 
2- (6-hydroxy-2 .5.7. 8- tetr ame thy lchr oman-2-yl ) ethanol was 
reacted with benzyl bromide and treated and purified to 
give the title compound. 

Rf value: 0.31 (thin layer chromatography, silica gel. 
developing solvent: 10:1 by volume mixture of benzene 
and ethyl acetate). 

Mass spectrum (m/e): 340 (M + ) . 

Nuclear Magnetic Resonance Spectrum (CDCl 3 +D z O) & 
ppm: 

1.31 (3H. singlet); 
1.67-2.37 (4H. multiplet); 
2.10 (3H. singlet); 
2.17 (3H. singlet): 
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2 ' 23 OH, singlet); 

3 ' 9 ° C2H, triplet. j„ 6H2); 
4 -72 (2H. singlet); 
7.3-7.65 (5H, multiplet). 



1 ^- ' a r7 t R-r J g tjramet . h 

e^DOachroman ^^^UJ^opJje^ 

2-(6-Benzyloxy-2.5 7 r t-„. 

° — a6 aesc Cib ;; ;;; ethyich "»"----"«o l 

- P"i«e d as a..„ lb . a " miXtU " - 

««. c orep6und . " bed ^ P " M "«« *• t. 

« value; 0 .«3 fthi „ Jayer chromat 
*evel„ ping solvent; 

Nuclear Magnetic r... 

C Spectrum (cdci , t 

1 - " (3H. singlet); 3> 4 

1,90 <2H - a=6H2); 

2 - H OH. singlet); 
2 -18 OH. singlet); 
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2.24 (3H. singlet): 
2.0-2.3 (2H. nd): 
2.66 (2H. triplet. J=6HZ); 
4.32 (2H. triplet. J=6Hz): 

4.73 (2H. singlet): 

6.94 (2H. doublet. J=9Hz) . 

7.3.7.65 (5H. multiplet); 

8.20 (2H. doublet. J=9Hz). 



PREPARATION 41 



mpthvlc hroman 

6 .Benzyloxy-2.5.7.8-tetra ro et h yl-2- t 2-(4-nitrophenoxy)- 
ethyl]chroman (prepared as described in Preparation 40) 
was catalytically reduced and 
5 „as processed as described in Preparation 5 

resulting crude product was purified by silica gel 
column chromatography and the title compound was 
obtained from the fractions eluted with a 4:1 by volume 
mixture of benzene and ethyl acetate. 



then the reaction mixture 

The 



20 RI value: 0.36 (thin lay" chtomatoocaphy. silica gel. 
aevelcpin, solvent: 3:2 by volume fixture of benzene ana 
ethyl acetate). 



01 
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Mass spectrum (ro/e): 341 ( M + ) . 



10 



"-clear «a ff netic He.onance Sp9ctru „ j § ^ 

1-32 (3H. singlet); 
1-87 (2H. triplet. J=6Hz); 
2.10 (6H. singlet); 
2. 15 (3H, singlet); 
2.0-2.3 (nd); 

2.64 (2H. broad triplet. J=6Hz); 

3.2-4.1 <2H. broad singlet); 
4.12 (3H. triplet. J«6Hz); 
6.60 (2H. doublet. J=9 H z); 
6.75 (2H. doublet. J=9Hz). 



PREPARATION f> 



15 



6-H ydroyy-2.'; [ 7 | B^tetr 
chroman-4 -nnA 



amethvl-7-f4. nirr , 



20 



A mixture of 3 g n n * •> r ^ • 

1 J * 9 9 of 2. 5-dihydroxv-3 a *; - • 3 

mi.vx.y- j . 4 , 6-tr imethyl- > 

acetophenone. 3. 9 g of .-.U,.,,,.,,.,^.^ 2 | 

Pyrrolidine ana 15 , o£ toluene was lefc 

ieic standing at 

•room temperature for 2 rt* V e tn-i 

' 2 days ' Dllute hydrochloric acid 



was then added to the reacti 



on mixture and. the mixture { 



was extracted with diethyl ether Th. • • * 

Yi ether - The remaining aqueous: 
•layer was again mr a ^^ 

9 extracted with ethyl acetate and the 

ethyl acetate extract was added to the ethereal 
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tract The resulting mixture was dried over anhydrous 
[odium sulphate. The solvent was distilled off from the 
nUtute . Hexane was added to the resulting residue, and 
the crystals thus precipitated were collected by 
5 filtration. The crystals were subjected to silica gel 
column chromatography, eluted with a 5 : 1 by volume 
mixture of hexane and ethyl acetate, and then 
te crystallized from ethyl acetate, to yield 6-hydroxy- 
2.5.7. 8-tetramethyl-2 - (4-nitr ophenoxymethyl ) chroman-4-one 
10 its melting point was 199-204»C. 

Nuclear Magnetic Resonance Spectrum (hexadeuterated 
dimethyl sulphoxide) 6 ppm: 
1.43 (3H. singlet): 
2.01 (3H. singlet); 
15 2.14 (3H. singlet): 
2.46 (3H. singlet) : 
2.67 (1H. doublet. J=16Hz): 
3.03 (1H. doublet. J=16Hz): 
4.31 (2H. singlet) ; 
20 7.19 (2H. doublet. J=9Hz): 
7.92 (1H. singlet): 
8.21 (2H. doublet. J=9Hz). 



n 



01 



6-J 

chroma n-4-on«» 



8-tet 
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PREPARA TION 4? 
ramethvl-?-^. n1t] 



394I 



A mixture of 17 n « 
5 trimeth 1 f 17 ' 7 5 — tox y -2- hydroxy . 3 , 4f6 _ ? 

trxmethylacetophenone. 14. 6 g of 4-nitronH 1 

7.5 g of pyrrolidin '"PhenoxyacetoneJ 
* U1 P/troiidine and 6o mi „^ . 

na 60 ml °f benzene was left 
«.n dlng « roo „ temperature 

was re £luxed for , hourB using a water 

- A. end or thl6 tiBe . „„„ 

acetate were added i-« 

added to the reaction mixture and the 

"game Xayer was separated, it „ as then „ • . 

At was then dried over 
anhydrous sodium sulphate Th* e 

Pnate * The solvent was distilled 
off and the resulting 

resultmg rescue was subjected to siUc, 
Oel co lum „ chromatography. elutea wlth , , 

15 raixtur. r., .. 1 by v °l«""e 

-"tore of „ ej[ane an<J acetate< 

p c t „ ' " rieid 6-acetoxv- 

2.5.7.8-tetra ra ethyl-2-(4_„ itrnT , h 

(4 n "rophenoxymethyl)chroman-4-on; 

I:'" °- 17 <thiD — — graphy. siUca 9el . \ 
-veiop.ng soivent: hexane.- ethyi acetate . m by * 
volume). j.j. oy 



!-56 (3H. singlet); 3 
2.10 (6H. singlet); 
2.36 (3H. singlet); 
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2.43 (3H. singlet): 
2.70 (1H. doublet. J-15HZ): 
3.06 (1H. doublet. J«15Hz); 
4.11 (1H. doublet. J=10Hz) : 

4.24 (1H. doublet. J=10Hz); 

6.98 (2H. doublet. J=9Hz); 

8.20 (2H. doublet. J=9Hz). 



PREPARATION 44 



t-Hri»toxv-2- '( 4-amlnftphenoxvme 
10 chroman-4-one 



8-tetramethvl- 



Hydrogen gas was passed for 2 hours through a mixture 
of 3.6 g of 6-acetoxy-2.5.7.8-tetramethyl- 
2-(4-nitrophenoxymethyl)chroinan-4-one. 1 g of 10% w/w 
palladium-on-carbon and 100 ml of methanol at room 
15 temperature under atmospheric pressure. The catalyst 
was then removed by filtration and the filtrate was 
condensed by evaporation under reduced pressure. The 
residue was subjected to silica gel column 
chromatography, eluted with a 2 : 1 by volume mixture of 
20 h exane and ethyl acetate, and the resulting crude 
product was r ecrystallized from acetone, to yield 
6-acetoxy-2-(4-aminophenoxymethyl)-2.5.7.8-tetramethyl. 

-chroman-4-one. Its melting point was 177-178-C. 



10 
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01 



3* 



Nuclear Magnetic Resonance Spectrum (CDC1 , ppm , 
U '(3H, singlet); 4 
2.09 (3H. singlet); 
2 -12 (3H. singlet); 
2.33 (3H. singlet); 
2.42 (3H. singlet); 

2- 65 (1H. doublet. J=15Hz); 
3.07 (1H. doublet. J=15 H z); 
3.2-3.6 (2H. broad singlet); 

3- 91 (1H. doublet. J-lOHz); 

4- 06 (1H. doublet. J=lOHz); 
6.60 (2H. doublet. J=9Hz); 
6.75 (2H. doublet. J=9Hz). 



3 -1 of concentrated hydrochloric acid and then an 

a9UeOUS S ° 1Uti0n ° f 700 - of sodium nitrite 

of water were added dropwise to a • 
20 fi "pwxse to a mixture of 2.1 g C f 

chroman-4-one and m i 

ice The • a " t0ne - WhU " «*" 

temperature. 7 g of ethvi . 

5 thYl ac ^"e were then added, 

after which cuprous oxide was ***** 

e was a <3ded gradually, while 
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keeping the reaction temperature at 30-35°C. The 
reaction mixture was then stirred for 1 hour at room 
temperature. Water and benzene were added to the 
reaction mixture. The benzene layer was separated, 
washed with water and dried over anhydrous sodium 
sulphate. Benzene was distilled off and the residue was 
subjected to silica gel column chromatography, eluted 
with a 3:1 by volume mixture of hexane and ethyl 
acetate, to yield ethyl 3-[4- ( 6-ace toxy-2 . 5. 7. 8- 

tetramethyl-4-oxochroman-2-ylmethoxy) phenyl ]-2-chloro- 
propionate . 

Rf value: 0.21 (thin layer chromatography, silica gel, 
developing solvent: hexane:ethyl acetate = 3:1 by 
volume ) . 



Nuclear Magnetic Resonance Spectrum (CDC1 3 ) 6 ppm: 

1.24 (3H. triplet, J=7Hz); 

1.51 (3H. singlet) 

2.10 (3H. singlet) 

2.12 (3H. singlet) 

2.34 (3H. singlet) 

2.43 (3H. singlet) 

2.67 (1H. doublet. J=15Hz); 

3.97 (1H. doublet of doublets. J=7.5 & 15Hz); 

3.10 (1H. doublet. J=15Hz); 

3.32 (1H. doublet of doublets. J=7.5 & 15Hz); 

4.06 (2H. singlet); 
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4.18 (2H. quartet. J«7Hz); 
3.9-4.S (1H. nd); 
6.84 (2H. doublet. J«9Hz); 
7.15 (2H. doublet. J=9Hz) . 



PREPARATION 4fi 



01 



39421 




lD ' a Similar manner to Reparation 42. a mixture of 
2.0 g of 4-t-butyl- 2 .S-dihydroxyacetophenone. 1.9 g of 
4-nitrophenoxyacetone. 1.0 g of pyrrolidine and 10 ,1 of 
benzene was allowed to stand at room temperature for"^ 
*ays. To the reaction mixture was then added 10% w/w 
hydrochloric acid, and the crude product was extracted 
wxth ethyl acetate. The organic extract was dried over 
anhydrous sodium sulphate, and the residue obtained by 
-moving the solvent was subjected to silica gel colu.n 

chromatography, eluted with a lo-l b v v «n 

iu.1 by volume mixture of 

benzene ana etn yl acetate. The ^ 

were vaehed with cyclonexane to give the desired 

7 - t -'"«"-«-'.^rox 5 r- 2 - B eth y i-2-(4-„it I , phenoxyMtl)1>i) . 
chroman-4-one. 



Melting point: 205-209«»c. 
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Nuclear Magnetic Resonance Spectrum (hexadeuterated 
acetone) S ppm: 

1.39 (3H. singlet); 

1.53 (9H. singlet); 

2.70 (1H. doublet. J=16.5Hz); 

3.05 (1H. doublet. J=16.5Hz); 

4.37 (2H. singlet); 

6.80 (1H. singlet): 

7.18 (2H. doublet. J=10Hz); 

7.22 (1H. singlet); 

8.22 (2H. doublet. J^lOHz); 

8.31 (1H. singlet. D) . 

PREPARATION 47 

6-Acetoxy-7-t- butyl -2 -methyl -2- ( 4-nit rophenoxymethyl ) - 
chroman-4-one 

A mixture of 1.7 g of 7- t-butyl-6-hydroxy-2-methyl- 
2-(4-nitrophenoxymethyl.).chroman-4-one. 1 ml of acetic 
anhydride and 10 ml of pyridine was allowed to stand at 
room temperature for 1 day. The reaction mixture was 
then poured into ice-water and stirred for 2 hours, and 
the crude substance was extracted with benzene. The 
organic solution was washed successively with 3N 
hydrochloric acid, water, a saturated aqueous solution 
of sodium bicarbonate and water, and dried over 
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0139<1 



anhydrous sodium sulphate. The so, 

solvent was evan. 1 
•« under reduced pressure and th eVap °«^ 

— ; ............ -r^r - 

of benzene and ethyl acetate, to give the « 
desxred *-acetoxy- 7 - t _ butyl _ 2 _ ' ~ ^ f 

*ethyl }chroman _ 4 _ one> Y 2 - (4 -^o Phenoxr g 



Melting point: 82-84*< 



10 



15 



Nuclear Magnetic Resonance Spectrum rn 

acetone, 6 P p m; ^ Che **deuterated 

1-33 (9H. singlet, ; 

1 - 57 (3H. singlet); 

2 - 33 (3H. singlet); 

2 «62 (1H. doublet. J=16.5H2); 
3,13 C1H ' d °«blet. J-16.5H2); 
4-42 (2H. singlet); 
6 ;93 (1H. singlet); 

7,25 (2H - doublet. J«9H 2 ); 

7 - 44 (in. singlet); 

8 - 22 (2H. doublet. J»9Hz) . 




" WPP** 
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PREPARATION 4 8 



f| rir „i-nv Y-2- (4-aroinophenoxymethvl ) -7-t -butvl-2-methvl- 
chroman-4-one 

In a similar manner to Preparation 44. 0.9 g of 
5 6 _ aC etoxy-7-t-butyl-2-methyl-2-(4-nitrophenoxyraethyl)- 

chroman-4-one was dissolved in 20 ml of acetic acid, and 
catalytic hydrogenat ion was performed for 5.5 hours with 
a hydrogen pressure of 45-55 lb/sq. inch (3.1-3.8 bars), 
using Pearl's apparatus, in the presence of 0.4 g of 10% 
10 v/w palladium-on-carbon. The palladium-on-carbon was 
removed by filtration from the reaction mixture and 
washed with acetic acid. The filtrate and the washings 
were combined, and the mixture was poured into 
ice-water, neutralized with sodium carbonate, and 
15 extracted with benzene. The benzene extract was washed 
with water and dried over anhydrous sodium sulphate. 
The solvent was distilled off. and the residue was 
subjected to silica gel column chromatography, eluted 
with a 5:1 by volume mixture of benzene and ethyl 
20 acetate, to give the desired 6-acetoxy-2- ( 4- 

aminophenoxymethyl)-7-t-butyl-2-methylchroman-4-one. 



Rf value: 0.24 (thin layer chromatography, silica gel. 
developing solvent: benzene : ethyl acetate » 5:1 by 
volume). 



10 
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Nuclear Magnetic Resonance Spectrum ( CDC1 3 , S Ppm: 
H 1-35 (9H. singlet); 
1.52 (3H, singlet); 
2.30 (3H. singlet); 
2.67 (1H. doublet, J=16.5Hz); 
3.07 (1H. doublet. J«16.5Hz); 
3.20-3.60 (2H. broad. D) ; 
3.92 ClH. doublet. J=10.5Hz); 
4.07 (1H. doublet. J=10.5Hz); 
6.58 (2H. doublet. J=10Hz); 
6-75 (2H. doublet. J=10Hz); 
6.98 (1H. singlet); 
7.49 (1H. singlet). 



PREPARflTTrvw 49 



" ^^^^^^^ 

?-YTm.t h o Ty)phenvM . 7 .. hl „„ r .. r1 

In a .i.U„ M „„ ei to Preparation 4S. to a fixture off 
0.« g or '-« e to xy - 2 - (4 .a minoEhenox) , methyl) _ 7 _ 
, o t-out yl - 2 . netnylchronan . 4 . one s ^ ^ acetone ^ 

added dropwise. whim cooUn, with ice. 0.2 al of 
concentrated h.arochioric acia a„a then a soiution o £ 

, of soa ium nitclte in 0 5 ml of water ^ ^ of 
«h yl achate were then added aropwise. atter which lt 
- ot c U prous oxide were added g raa U a lly to the ..«„.. 
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vhll st Keeping its temperature a, 40-O-C. evolution 
„ itcogen cease. a £ ter about 30 minutes. Benzene was 

to the reaction mixture, an. the organic layer -as 
s eparatea. The resulting benzene extract was washea 
5 ul th water ana ariea ove. anhyarous soaium sulphate. 
Th e resiaue azter evaporation of the benzene was 
subj ectea to silica gel column chromatography, elutea 
with a 20:1 by volume fixture o£ benzene ana ethyl 

acetate, to give the aesirea ethyl .l- t 4-(«- 
10 a ;etoxy-7-t. b utyl- 2 - ro ethyl-«-oxochro»a n - 2 -yl«thoxy>- 

phenyl]-2-chloropropionate. 

B£ value: 0.61 (thin layer chromatography, silica gel. 
developing solvent: benzene : ethyl acetate - 5:1 by 
volume) . 

> » „uclear Hagnetic Resonance Spectrum (CDC1,) » PP- 
1.25 (3H. triplet. J=7Hz): 
1.35 (9H. singlet): 
1.55 (3H. singlet): 
2.32 (3H. singlet): 
20 2.70 (1H. doublet. J-16.5HZ): 
2.95-3.50 (3H. roultiplet): 
3.90-4.50 (5H. multiplet): 
6.87 (2H. doublet. J=9Hz): 
7.00 (1H. singlet): 
25 7.17 (2H. doublet. J=9Hz): 
T.60 (1H. singlet). 
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M&C FOLIO:48329 WANGDOC : 0 1 6 2 H 



CLAIMS 



1. Compounds of formula (I): 





R 



2 



(CH 2 ) n -Q-Hf VcH 2 -CH-C=Y 

II (II 
S . NH 

Y 

2 



[iiywhich: 

„» 

-1 2 

■ R and R are the same or different and each 
represents a hydrogen atom or a C -C alkyl group; 
R represents a hydrogen atom, a C. -C , aliphatic 
acyl group, an alicyclic acyl group, an aromatic acyl 
group, a heterocyclic acyl group, an araliphatic acyl 
group, a (C^-Cg alkoxy)carbonyl group or an 
aralkyloxycarbonyl group; 

R and R are the same or different and each 
represents a hydrogen atom, a C^C^ alkyl group or a 
C 1~ C 5 alkoxy group, or R 4 and R 5 together 
represent a C^C^ alkylenedioxy group; 
n is 1. 2 or 3; 
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W represents the -CH 2 ~. >CO or >CH-OR group (in 
which R 6 represents any one of the atoms or groups 
defined for R 3 and may be the same as or different 
from R 3 ) ; and 

Y and Z are the same or different and each represents an 
oxygen atom or an imino group] 

and pharmaceutically acceptable salts thereof. 

3 

2. Compounds as claimed in Claim 1. in which: R 
represents a hydrogen atom, a C x - C 6 aliphatic acyl 
group, an aromatic acyl group or a heterocyclic acyl 
group • 

3. Compounds as claimed in Claim 1, in which: Y 

12 

represents an oxygen atom; R and R are the same or 
different and each represents a hydrogen atom or a 
Cj^-Cg alkyl group: R 3 represents a hydrogen atom, 
a C -C, aliphatic acyl group, an aromatic acyl group 

X 6 

4 5 

or a pyridinecarbonyl group; and R and R are the 

same or different and each represents a hydrogen atom, a 

C -C_ alkyl group or a C. or C alkoxy group. 
Id jl £ 

• w w D i 

4. Compounds as claimed in Claim 3. in which: R . 
R . R and R are the same or different and each 
represents a hydrogen atom or a C -C 5 alkyl group; n 
is 1 or 2; and W represents the -CH-- or >C0 group. 



172 
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5. Compounds as claimed in Claim 4 in h < 3 

w in which 
repre 8ent8 a hydrogen atom. a c - C 



group, or the benzoyl 



*l~ c 5 al iphatic acyi 



or mcotinoyi group. 



in which: r 1 



^ Com P° und « « clai med in Claim s 
-»««..« and each represents a 

"■ethyl group- and „3 ' t0m " * 

C C „ a hydrogen atom or 

°1 C 4 a ^Ph«ic acyl group . " 3 

7. Compounds as claims 

«*> claimed m cbi«. «• 

•«« represents , d >««ent ana 

H 3 represent a s a * ~ th " »"»« «<> 

Presents a hydrogen atom or a c -c a,„ 

acyi group. 1 C 4 all Ph*tic 



8. Compounds as clii..j 

. ^ lnClai -»'. i»uhich„ ls !. 

»• Compounds as claimed in Claim 7 or Claim . • 
""esents the -«^. group . 



ch 



10 - The fol 



loving compounds as claimed i„ claim . 
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5- [4- ( 6-hydroxy-2 .5.7. 8-tet ramethylchroman-2-yl- 
roe thoxy)benzyl] thiazolidine-2. 4-dione 

5_[4-(2-ethyl-6-hydroxy-5.7.6-triroethylchroman-2- 
ylmethoxy) benzyl ]thiazol id ine-2 . 4-dione 

S_ [4 -(6-hydroxy-5.7.8-trimethylchroman-2-ylinethoxy) 
benzyl ] thiazolidine-2 . 4-dione 

5-{-4~{2- (6-hydroxy-2 .5.7. 8- tetramethylchroroan-2- 
yl)ethoxy]benzyl} thiazolidine-2. 4-dione 

5-{4-t2-(7-t-butyl-6-hydroxy-2-methylchroroan-2- 
yl)ethoxy]benzyl) thiazolidine-2. 4-dione 

5_{4-[2-(6-hydroxy-7.8-dimethoxy-2.5-dimethyl- 
chroman-2-yl)ethoxy}benzyl} thiazolidine-2. 4-dione 

5-[4-(6-hydroxy-2.7-dimethylchroman-2-ylmethoxy)- 
^enzyl] thiazolidine-2. 4-dione 

5-[4-(6-hydroxy-2-isobutyl-5.7.8-trimethylchr6man- 
2-ylmethoxy)benzyl] thiazolidine-2. 4-dione 



:j 
■ i 

VI 

• 1 

"t 



5-[4-(6-hydroxy-2.5.7.8-tetramethylchroman-2-yl- 
methoxy)benzyl)-2-iminothiazolidin-4-one 
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s -f4-(7-.t-butvl < u * 



•one 



°*y). 



W4-<2-ethyl- 6 -hydroxv-5 7 « * * 



iminothiazolidin-4- 



one 



-r- (6 - h , at03ty . 5 . 7 . e . trimethyi 



5-f 4-(6-hydroxv-p -7 • 

2 lminot hia 2 olidin- 4 - ( 



one 



5-r4-( 6 -acet 
be 



" e -^.4-dione 



S-f4-(6-ben; 



>zoyloxy- 2 . 5 . 7>8 _ tet 



ramethylchroman-2- 
e 



S-t4-(6-butyryloxy- 2 .5 7 a r . 

^- t boxy Jb en 2 y IUh / rdmethylCh - m ^- 
Zyl3thla2 °Udin e -2.4-di< 



one 



'""-"•••'••-t.t«. Mlhrx .,. lllcot 



noyloxychroman-2- 
one 



• 5 -r 4 ~C6-hydroxy-2 5 7 
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5 _ t 4-(7-t-butyl-6-hydroxy-2-raethyl-4-oxochroraan-2-yl- 
methoxy ) benzyl ]thiazolidine-2.4-dione 

5-[4-(6-hydroxy-2-isobutyl-5.7.8-trimethyl-4-oxochronian-2 
ylraethoxy) benzyl ]thiazolidine-2.4-dione 

5-[4-(6-hydroxy-2.5.7. 8-te tr amethyl-4-oxochroiuan-2-yl- 
roethoxy) benzyl ]-2-iminothiazolidin-4-one 

5_[4_(7-t-butyl-6-hydroxy-2-methyl-4-oxochroman-2-yl- 
raethoxy.) benzyl ]-2-iminothiazolidin-4-one 

5-[4-(6-hydroxy-2-isobutyl-5.7.8-tcimethyl-4-oxochroman-2 
ylraethoxy ) benzyl ]-2-irainothiazolidin-4-one 

5-[4-(6-acetoxy-2.5.7.8-tetramethyl-4-oxochroman-2-yl- 
methoxy)benzyl]thiazolidine-2.4-dione 

5-[4-(6-acetoxy-5.7.8-trimethylchroraan-2-ylmethoxy)- 
benzyl]-2-iminothiazolidin-4-one 

5-l4lt2-(6-acetoxy-7-t-butyl-2-raethylchroraan-2-yl)- 
ethoxy)benzyl}-2-iminothiazolidin-4-one 



5-{4-[2-(6-acetoxy-7.8-diinethoxy-2.5-diniethylchtoman-2- 
yl)ethoxy]benzyl)-2-irainothiazolidin-4-one 
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176 
acceptabl 



e salt 



6 



thereof, 



11 • The 



^llovi„ g compounds as cla 



imed in Claim i : 



5-f4-( 6 -hydroxy-2.5 7 a - . 

--nn,« 011 . lne ;;;;:;--"--»- 2 . nn9th 

5 -C4-(2- e thyl. 6 . hydroxy _ 

*ethoxy)ben 2 yi 7rh . ' " "• th]rlcllro «»a-2-yi- 

s-r < - (6 . hydroxy . 2 _. sobu 

yl,thl " oli «»e- 2 . 4 . dIone 
q -aione 

, '"'"- t - k " t ' 1 -«-'*Wr.« r . a . Mtfcrl € 
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and pharmaceutical^ acceptable salts thereof. 
12. Compounds of formula (la): 




[in which R 1 . R 2 . r 3 . r 4 . r 5 , „, Y and Z are 
as defined in Claim 1] 

and pharroaceutically acceptable salts thereof. 
13. Compounds of formula (lb): 




178 



ae define <* in Claim ij 

ai »<3 Pharmaceuticals 

call y acceptable SJ .i«. 

Ae sa lts thereof. 



14. 



Compounds of f ormula (Ic); 





fin which r\ r 2. r3 r4 

-«« in Claim 1; and 
R represents any one of r „ 

uc same as or 
*"d Pharmaceuticals mce . dlff «'ent from r3j 

acceptable salts thereof. 

15 ' COffipounds -s- c lain , ed 

C i-in»s. which are salt, • ' ^ ° f the " Ceding 

salts with cations. 

16 • Compounds as clai mo „ • 

t-h chimed xn claim l 5 in ru 

th * sodium salt the fo ™ of 



• A Pharmaceutical „ 

C1Cal Composition for fh 

which comprises at 
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leaBt one active compound in admixture with a 
pharmaceutical^ acceptable carrier or diluent, wherein 
said active compound is at least one compound as claimed 
in any one of the preceding Claims. , * 



0 ». \\ 



1 *\- 



A process for preparing the dQiupoijiids,, claimed, in 



18, 

any one of Claims 1 to 16. which comprises:- -> 



(a) reacting a halopropionic acid derivative of 
formula (II): 




CH 2 -CH-A 

. I 
X 



(EE) 



[in which: 



R 1 . R 2 , R 3 . R 4 . R 5 . n and W are as defined in 
Claim 1; 

X represents a halogen atom; and 

A represents a cyano group, a carboxy group, an 



alkoxycarbonyl group, a carbamoyl group or a group of 
formula -COO(M) . in which M represents a cation and m 
represents the reciprocal of the valency of the cation M] 



f 

\ 

I 
f 

A 
.* 

:# 
ti 



.f 
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"*« thiour... to , iv# 




w 




(ln •*. «\ „« .5 

-ov„ . nd th ; n- . 

«Wr.ly.t. to Prep<re " U "■"»«« to 

" ld ""Pound of tormula (l) 

< e > optionally. „ ner< „ _ 

»0«i„ g tn . eo „ pot)n<1 t,P """« « >CO „ oup . 

"rapound produced in 

t0 " C °-^ where w represent °' (b) 

•Present, a > CH -oh group . 

(d) ^ionaiiy. vhere 

— «. co. P o Und to r;r * — — 



0139421 

181 

if necessary, salifying the product. 
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